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My  LoRD^, 

HA  V I N  G  none  of  the  common  views 
of  dedicators^  and  being  convinced  c£ 
the  iavounible  opinion 
to  entertaia  of  my  supplication^  and  p»» 
fe^y  affured  of  Your  Lordship's  confummate 


DEDICATION. 

knowledge  in  this  fcience,  I  doubt  not  but  You  will 
pardon  my  addreffing  the  fiicceeding  volume  to 
Your  Name,  without  the  ceremony  of  a"  prior 
application. 

My  intent,  my  Lord,  in  the  work,  has  been  to 
render  the  great  and  important  truths,  difcovered  by 
Aftrononi) ,  familiar  to  thofe  who  have  riot  opportu- 
nities to  inform  themfelves  of  the  calculations,  or  in 
the  more  abiirufe  parts  of  the  icience ;  and  to  throvr 
toother,  in  a  familiar  %le,  and  in  one  book  of 
moderate  price  (not  without  additions,  which  Your 
LoRDSHiP*8  experienced  eye  will  readily  diftinguifh) 
that  knowledge  which  is  difperfed  in  many  volumes^ 
and  obfcured  by  a  muldpiicity  of  terms.    4  . 

The  delign  of  this  addrels  .13  to  (hew  the  world, 
that  I  do  not  fear  to^  fubjeft  the.  performance 
to  the  niceft  judgment;  and  that.  I  am  convinced 
that  jisdgment  jpefts  in  Your  Lokdship. 

^    ±  •  •  •/ 
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THE  dt&fpk  ial  the  complbat  worxs  9^ which  thii 
volume  is  the  firft  part,  is  to  coavey,  to  tJie  genesal 
body  pf  m^duady  ^  compUtu  Syftm  tf  Natural 
and  Pbilofophical  Kmwkdge^  ninderflanding  the  ktter 
in  that  ibife  ia  which  it  is  applied .  tp ,  th^  objects  oi  the 
viiible  creation.  / 

As  it  is  intended  for  general  ufe^  a  firft  care  has  been  to 
adapt  it  tD  all  oa^dties ;  aod  this  was  ia  no  pare  To  effendaly 
as  in  tKe  prtffent  vdufnc  The  aftronoaiiall  kxu>wledge, 
which  does  honour  to  fo  many  ti^atifes,  is  written  for  a 
and  b^ond  the  reach  of  otdioary  oipadties  3  yet  are 
the  trudis,  and  ieveral  dJfeoverieSj  in  no  Icience  whatever 
more  plain,  ■  .   •   .  * 

Thefe  are  delivered  in  the  fbllowiog  flieec%  and  care  it 

taken  that  they  are  all  delivered  there  ;  nor  is  that  the  whole  : 
care  has  been  alio  taken,  that  nothing  but  theie  is  delivered  ; 
fo  that  hcf  who  is  not  in  a  iituation  to  calculate  apd 
deduce,  has  before  him  the  refults  of  the  calculations  and 
idedudions  of  othos.  All  that  is  neediul  to  be  knowti  ,in 

Aftronbmy, 
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PREFACE. 

Aftronomy,  fat  the  glory  of  God,  said  for  the  lervice  of 

mankind ;  all  that  is  inftnidive,  and  all  that  can  be  enter- 
taming  in  itj  is  laid  down  in  the  fuUeft  manner ;  and  as  the 
book  is  intended  for  the  ufe  of  thofc  who  are  not  accuftomed 
to  calculations,  the  eye  is  not  oiFended  with  the  £gures. 

Had  this  work  been  written  for  aftronomers,  a  very  dii!e« 
rent  method  had  been  purfued  ;  the  form  had  been  that  of  a 
'  fyAtm,  not  a  di&ionaiy,  and  entertainment  had  given  place 
to  the  abftnifcr  fciences,  on  which  this  is  founded  :  but  fuch 
a  work  would  not  at  all  have  fuited  the  preloit  plan,  nor  ' 
is  it  neceilary ;  all  that  can  be  done,  in  that  matter,  has 
been  done  already ;  and  thofe  readers  are  able  to  comprehendv 
k  in  the  form  and  language  in  which  it  ftands. 

Theft,  however,  are  but  few;  the'perlbns  for  whoft  ufe 
'  this  is  written,  are  innumerable,  tiic  whole  body  of  mankinds 
•  The  purpofe  has  therefore  been,  to  deliver  all  that  is  pub- 
liflicd  111  thoie  writinn-s,   ui  a  form  in  which  ii  is  fitted  for 
dicir  perufal whether  it  be  executed  faithfully^  others  are 
left  to  judge. 

Notiung  is  delivered  in  it  that  has  not  been  examined,, 
not  alone  in  thofe  books,  but  in  the  heavens  themftlves^  by 
repeated  obftrvations.  What  there  is  new,  is  propoftd  to  the 
reception  of  the  aftronomers ;  if  tliey  accept  it,  the  author 
will  have  a  pride,  as  well  as  pleafore,  in  having  added 
fomething  to  the  feiciicc.  It  is  his  inteiUj  that  this  volume 
may  fiand  as  a  ijpecimen  of  a  work  he  has  a  great  deiire  ta. 
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PREFACE. 

raider  ufeitil :  and  it  wiU  be  his  care  to  compleat  the  others 

i»  no  inferior  manner.  .        *  .  . 

^>The  whole  will  be  ^  compleat^  .Syjltm  of  Natural  and 
TlMofophktd  Ktmahdgc^  in  iix  volumes^  quarto.  And  in 
theic  will  jpe  , contained,  a  general  and  paitieiikr  cxpIici*cio*i^ 
of  the  SirsTEM  of  the  Universe  j  with  an  hiitory  of 
the  heavens  and  earth  ;  their  inhabitants  and  eoaiciUo  j  or 
a  review  o£.  the  v/orts  of  tlie.vifibic  creation. 

Each  volume  will  contain  a  compleat  explication  of  fome 
one  fcience ;  its  terms,  luhjcds,  and  dilcoveries ;  aad  \\\X 
be*  in  it^blf  ^a  fepaiate.didionaryjor  that  iludy.  The  whole 
will  be  delivered  ia  a  plain  and  familiar  manner,  and .  di- 
veiled  of  tJie  obfcurity  that  attends  mere  work$  of  iticnce, 

The  FiR^T  .  Vof^uMB  is  this.  . 

In  the  Second,  will  be  confidered  the  Earth  ;  its  for- 
mation and  ftrudurc ;  its  changes  at  the  univerial  deluge  ; 
its  feveral  parts,  mountains,  ieas,  defarts,  catara&»  lakes,  and 
rivers ;  together  with  all  meteors,  and  the  phoenomena  of  carth- 
tjuakesy  vulcanoes,  and  hot-iprings  \  comprehending  the  whole 
lyftem  of  cofinogony,  and  the  feveral  theories  of  the  earth. 

In  the  Third,  will  be  comprifed  the  hiftory  of  Metals, 
MiNERAjus,  and  Gems  ;  of  Fossils  buried  in  the  earth  at 
the  deluge,  and  fince  petrified  ;  of  later  petrefa£lions  ;  of 
fulphurs,  falts,  and  naturally- hgur'd  ilones.  In  this  will  be 
comprehended  a  compleat  fyftem  of  metalurgy,  mineralogy, 
and  whatfoever  other  arts  relate  to  tlie  ftudy  of  foflils. 

In 


PREFACE. 

In  the  Fourth,  will  be  explained  the  fcveral  ^ftems  of 
Botany  ;  and  the  vegetables  of  the  difierent  parta  of  the 
worldf  remarkable  for  their  Beauty,  fingukrity,  and  ufei 
will  be  treated  at  large  y  together  with  their  ufes.  In  this 
will  be  comprtied  what&ever  concerns  the  lludy  of  plants. 

The  Fifth  Volume  will  have  for  its  fubjeds,  the 
Animals,  Insects,  Worms,  Serpents,  Birds,  Beasts, 
and  Fishes.  Thefe  will  be  treated  of  at  lai^ ;  and  the 
leveral  l^^ftems  of  zoology  will  be  explained  in  this  volume, 
under  their  proper  terms. 

The  Sixth  wiH  contam  accurate  and  full  accounts 
of  the  fevcral  Mathematical,  Optical,  and  other  in- 
Aruments,  with  their  diflbent  apparatus's,  according  to 
the  lateft  improvements.  In  this  will  be  complcat  explana- 
tions of  the  ikui^ure,  nature,  and  purpofes  of  the  fevend 
kinds  of  Telescopes,  Microscopes,  and  whatibever  other 
works  of  art,  are  neceffary  for  examining  the  liibjeds  treated 
of  in  ' the  other  volumes. 

Each  volume  will  be  iUuftrated  widi  a  great  number  of 
Figures,  engrav'd  after  diawings,  taken,  for  the  moft  part^ 
froQK  the  fub|eds  themielves,  in  the  author's  pofieffion; 
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A]b  attwnoBiy,  is  frequendy  ufed  to 
exprds  one  of  the  Axed  fbrs,  but 
^  that  not  always  the  fiune$  fertiieiB 

is  a  ftar  of  this  denomination  in  every  one  of 
the  conftellations.    It  is  fo  alfo  with  refpeft  to 
the  other  letters  of  the  Greek  and  Roman  a]  - 
ph  abc  t.   When  a  ftar  is  mentioned  under  this 
derivation,  'tis  alwrays  wA  die  a<Mition«l 
name  of  dMCOiilldlalion  to  wiiick  it  belongs  i 
and  AustD  Aofe  who  are  acquainted  widi  the 
figures  of  the  conftellations,  and  with  the  ca- 
talogue of  the  fixed  ftars,  it  becomes  as  deter- 
minate a  denomination  as  if  tht-  ibr  was  called 
by  a  proper  name;  ami  the  famepurpoie  is  an- 
fwered,  only  in  a  more  familiar  manner,  and 
with  aids  Imd  upon  thenonoiy,    tf  mdiftuift 
jiame  had  iMA  ^h«n  to  every  ibr  in  die  1mhi> 
yens.    Thus  if  an  aftrooomer,  fpeaking  of  a 
'fixed  ftar,  calls  it  the  A  of  Aries,  or  the  B  of 
Otiorty  it  is  known  that  he  means  that  particu- 
lar   ihii  m  diher  of  thofe  conftellations, 
-  Vol.-  1.  » 


whkh  as  marked  bgr  that  letter  of  the  alphabet 
in  Bayer's  catalogue  of  the  ftars  of  that  eon* 
fteUation.   To  know  what  ftar  it  is,  no 

more  is  neceflary  than  to  turn  to  Rayer,  or  to 
any  of  the  aftronomcrs  who  have  followed  hmi 
(for  diey  have  ail  adopted  the  cuftom)  and 
fee  where  that  letter  ftands  in  the  catalogue, 
or  agpunft  wludi  ftar  in  die  figure  of  die  con* 
ftdladan  it  tt  placed :  this  marici  die  ftar  in-> 
tended  by  it.    Catalogues  of  the  ftars,  ac- 
cording to  dieur  places  in  the  conftellations, 
were  made  very  early  in  the  progrcfs  of  aftro- 
nomical  knowledge,  tho'  perhaps  n<H  till  long 
after  the  firft  coniirudion  of  thofe  conftella- 
tions. It  has  been  a  cuftom  to  call  the  oldeft  of 
thde,  diaftof  Hipparchus,  and  many  audlon 
aflcrt  this  upon  the  credit  of  Pliny  I  but  it  ap- 
pears otherwife  from  Ptolemy's  account. 
When  he  has  occafion  to  mention  the  change 
himfelf  had  made  in.  the  conftellation  Virgo, 
by  placing  thufe  ftars  in  her  fide,  which  Hip- 
B  parchus 


parclius  'had  %ufed,  in  her  lhou]<Ier,  he 
plainly  meRdom  fevenl  fiKxdEoiu  of  aftrcn 
nomen  who  had  departed  from  the  cuf- 
tr.<ns  c  f  one  another  in  the  places  they  allotted 
to  the  tors,  which  they  all  allowed  to  belong 
to  the  fame  conftcilation.  It  appears  from 
this,  and  fromjnany  other  proofs,  liiat  cata- 
logues of  the  ibrs,  fuch  as  th^wen^  were 
veiy  early.  All  that  b  due  to  the  Rhodian^ 
is  notdtat  he  invented  catalogues  of  the  fixed 
ftars*  or  was  the  Hrfl  tliat  made  them,  but 
diat  his  were  greatly  the  mod  correal  and  full 
that  had  at  that  time  appeared.  He  took  into 
tills  catalogue  the  unformed  ftars,  or  thofe  not 
taken  into  the  hgure  ot  eacli  conridiauon,  as 
«dlasdMfe«ttlhiRil8««dine}  he  aibeitained 
^  numbcry  and  he  let  down  the  place  of  each. 
Hippaschus  lived  but  ilo  fears  befoM  the 
birth  of  Chrifl.  Timarchus  and  Ariftillus,  i8o 
years  before  Hipparchus,  obferved  appuUesof 
the  moon  to  the  fixed  ftars and  'tis  evident, 
that  there  were  then  figures  of  the  conftclla- 
tions,  and  the  liars  that  arc  in  tlicm  were  fet 
down:  and  die Chaldaean obfervadons  men- 
tion  an  appulfe  of  die  glanet  Mars  to  one  of  the 
Ibrs  in  Scorpio,  wbiA  therefore  thqr  knew 
>vherc  to  pIaoe»  and  this  27 1  years  before  the 
ChriAian  sera.  Whatfoever  others  were  be- 
tween, they  arc  loft,  and  we  can  only  guefs 
at  their  nature  from  the  mention  that  is  made 
4>f  them  by  the  other  wriurb.  Tncy  muft 
however  have  been  very  imperfe£l»  and  very 
Inutedin  dieimfe* 

The  earlieft  catidogue  that  has  travelled 
down  to  us  is  Ptolemy's,  and  his  we  find, 
partly  by  what  he  has  faid,  and  partly  by 
the  confequences  of  fome  of  his  general  ac- 
knowledgments, is  almoft  a  tranfcript  from 
that  of  Hipparchus.  After  this  the  Arabians 
{RtbOflied  catalogues,  and  the  aih-onomers  of 
Mianj  odier  oottntriet  fidkwed  didr  example. 
T|<io  Bnttle  puUUhcd  die  iiift  catalogue  ki. 


which  the'lonj^cude  and  ladtude  of  die  Aait 
was  letdown  with  die  iwceflaiyaccttraqr.  He 
did  it  from  his  own  obftrvatkms.  TheTe  ca- 
talogues became  more  and  more  ufcful  as  they 
were  made  under  opportunities  of  g^reater^,^UMt 
greater  advances  towards  pcrfe£Hon  in  the 
fcicnce^  but  it  .was  not  till  Bayer  that  this - 
happy  method  of  dtfiinfuiflung  and  charac- 
terizing the  feveral  flaiB  ineachoonfldladon 
hf  the  letlNs  of  die  alphabet  was  introduced. 
Bayer  puhliflied  his  catalogue  after  Tycho*s» 
and  he  gave  with  it  the  figures  of  fixty  con- 
ftellations,  the  old  forty- cijht  of  Ptolemy, 
and  twelve  dilcovcrcd  nftcn'/ards  toward  the 
louth  pole.  This  was  a  great  extent,  and  hi» 
aocnracj  in  charaderixing  the  flsxs  is  very 
happy }  befides  fijdng  dieir  pfiKes,  he  deter- 
mines ihdr  magnitudes  as  icgidailf  astbat 
which  is  a  mere  work  of  fancy  can  be  done : 
and  that  he  might  be  afterwards  able  to  refer,, 
in  few  words,  and  witli  cafe  and  certainty,  ta 
any  of  the  ftars  which  he  had  thus  dilHn- 
guilbcd,  he  affixed  to  each  a  letter,  which  be» 
ing  coofidered  as  belonging  to  fuch  a  conAella- 
tion,  was  as  a  name  for  die  Ibr.  What  was 
firft  intended  for  his  own  ufe  became  acc^ted 
by  an  die  wodd }  and  we  find  all  the  aftrono- 
mers,  who  have  written  ftnce  his  catalogue,, 
referring  to  the  flari  which  they  have  occafion 
to  name  under  this  kind  of  dcfuTnalion,  and 
prefcrving  even  the  Ictter^i  he  ha&  fixed  upon* 
Thus  diey  will  mention  the  7  of  Virgo,  and 
the  J>  of  Ss^ttary,  widi  or  without  die  name 
of  Bayer,  as  the  aegt^  names  of  diofe  parti- 
cular ftars  to  which  he  has  affixed  thofe  letters^ 
Bayer's  catalogue  contains  no  lefs  than  one 
thoufand  one  hundred  and  fLxty  ftars,  md  alt 
thefc  are  chara£lerifed  by  the  letters  of  the  al- 
phabet, beginning  with  the  iargcll,  and  fo 
proceeding  to  the  kaft*  Whatfoever  be  the 
biggeft  ilar  in  the  conOdlations  of  which  he  • 
treats*  dut  is  mailBedfcv  the  firft  letter  of 'die 

Greek. 
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A  A 

Gieek  alphabet «,  ^ftur  wliiAwtolldin 
fyms  conftdlation  hit  the  letter 
tfttefeeoiid  of  AeGiwkalslwboi«  fixed 
to  and  tke  third  the  leOer tad  hem 
whence  we  not  only  know  what  are  the  par- 
ticular ftars  of  the  conllellation,  but  can  even 
form  a  r  ific  guefe  as  to  the  fj7,e  of  the  iiar 
from  the  place  of  the  letter  hi  the  alphabet, 
as  the  ihis  mafkfid«and  Sy  being  the  Lugeft  in 
die  eonfldlaliciimentiofiedy  niiftiiatiinlly  be 
fuppofed  Mt  dnatt  flan.  elpeciaUjr  if  liie  oon^ 
KdUationcontaifis  many.  Where  the  number  of 
flars  in  the  conftellation  is  greater  than  the 
number  of  letters  in  the  Greek  alphabet,  he 
has  recourfc  to  the  Roman,  he  takes 
thefe  alter  the  others  are  all  expended,  begin- 
ning; after  theGreek.  omega  widi  tfaeRoonanA. 
'  We  may  know  in  what  cflBom  diii  iavcii- 
don  of  Bayer's  oc^to  be  held»  when  we  ob- 
ferve,  that  all  who  have  published  large  or 
correct  figures  of  the  confbellations  fincc  the 
time  of  their  inventor,  ha%'c  continued  them. 
The  afTiftance  of  telefcopes  has  indeed  difco- 
vercd  ftars  in  fome  of  theconftellations,  which 
incrcaie  the  whole  account  to  a  nun^bcr 
exceeding  that  of  die  two  alphabett  toge- 
ther, hut  there  can  be  no  oocafipn  Hor  (aiti- 
culanaing  theokby  chanfieia. 

AARON.  According  to  Schiller  and  his 
foHowers,  one  of  the  new  conftellations  of  the 
fouthcrn  hemuphere.  This  author  is  not 
content  to  take  out  all  the  figures  of  the  old 
ones  from  the  heavens,  but  be  has  done 
tHe  fame  witb'the  neweft.  Of  thcfe  in- 
deed he  haa  generally  made  fliocterwcirk  duui 
■yrMti  Ac  nA,  taking  two  or  thr«e,  fomc- 
tiouis  mmie,  into  one  of  his  new-devifed  figures. 
This  of  hii  hij^h-priefl  Aaron  contains  the 
ftars  which  were  before  comprehended  under 
the  Baud  of  the  Ccaae  aod  Pbcemx. 


A  B 

AUGAL*  A  MflM^  accoidiiv  to  iiBqM».9C 
ooeef  die  nertfaem  oodWhl^^  Thiaia  oa»t 
of  Aob  new  denoaiinatkitta  g^ven  bjr  the 
writem  who  will  allow  only  fcripture  namei  to> 
the  conftellations,  and  fcripture  ibmes  tobeie*. 
ferrcd  to  in  thi  m  Ahigal  is  the  name  by  which 
thcvhavr  called  AiiJiomeda;  this  isHartfdort 
i!t:iovation,  and  it  is  very  pardonable  in  re- 
iped  to  Schiller's :  dtat  eiuhufiaft  has  altered 
the  figure^  and  made  it  ftprdetat  Chriffli  fe^ 
pulchie. 

ABILAT.   A  nanw  by  which  tamt  of 

thofe  writers,  who  are  fond  of  uncommon 
words,  have  c:il!rd  the  moon.  It  is  one  of 
the  old  Arabic  luwes  of  that  planet. 

ABRAHAM  AN j>  ISAAC  Acandh^tfe 
the  innovadona  of  diofe  enthtifiaftt^  «h»^ 
have  ftt  up  to  refenn  the  fphere,  a  name  of 

one  of  ihe  conftellations.  Scfafller  has  been 
the  inventor  of  this,  and  die  Centaur  is  the 
old  one  that  gives  place  to  it.  Out  of  the 
flars  forming  this  conftellation,  he  has  made 
two  human  forms,  to  which  he.  gives  the 
namea  of  Abraham  and  Ifiuc but  very  law 
have  ftUoned  him  in  ifaeft  akeniiaas. 

ABRAHAM'S  RAM.    The  fignAika. 

Schickardf  who  is  for  referring  every  thing 

In  the  heavens  to  the  Icripture,  infVcad  of  the 
Pa^an  hifton',  will  have  this  conftellation  to 
rcprcfcni  iiot  the  famous  Ram.  o£  the  Grock:«, 
but  this  of  the  Old  Teftamctf.  See  Anns; 

ABSALOhTa  HAI&<  A  name  given  by 

fome  of  the  enthuTiaAic  writan  in  aftronomf 
to  the  Coma  Berenices,  one  of  the  northern 

confteriations  formed  by  Conon  out  of  fome 
ftars  near  the  Lion.    The  fc  writcn  will  not 
luifcr  any  thing  to  have  reference  to  any  ex-i 
cept  fcripturc-hiftoiy,  and  they  will  make 
'  B  1  this 
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^tiiclmirnMof  Bcffniee,  Peokm,**  queen* 
tmt  of  AbfiJom,  or  of  Sssipfon,  for  To  fomc 
call  it.  Schiller  will  not  have  it  to  be  that  of 
either,  but  makes  it  the  fcourgc  with  which 
our  Saviour  was  puniihed,  Sei  Coma  Be- 
renices. 

AGERRA«  A  name  by  whkh  tomtf  who 
love  unconunoo  words,  call  the  eopM^ 
lion  Ata,  the  alor. .  This  is  to  be  found  alio 
among  the  old  pocti. 

ACUTE  angle.  Is  that  angle  which  is 
formed  hytwolincs  nearer  to  one  another, than 
thofe  arc  which  arc  placed  perpendicular  to 
horizontal  i  that  pofi^  fcimi  what  is  call* 
ed  ai^«y/Sr,  and  all  itnoSt  whkh  are  of 
kls  quami^  than  dui  ait  called  Mr*  Su 

AD  AD.  A  name  by  which  thofe,  who 
are  fond  of  unconimon  words,  lorneumts 
call  fun.  It  is  one  of  the  ^^rian  names, 
and  it  %ufies  4dmf, 

ADAM.  AMnehjrwhkh  acertableft 
of  writesahnWCllDed  the  planet  Saturn.  This, 
like  a  great  many  other  iimovations  in  aftro- 
nomy,  is  tohe  traced  from  the  enthufiaft Schil- 
ler, After  they  had  new  modelled  all  the 
cord^cllations,  placed  Saint  Beter  in  the 
room  of  Aries,  converted  the  Hare  at  the 

gpcat  Dog  into  kii^  David  I  heb^  wMi 

the  planets,  gmmg  Acni  all  icripture  names, 
inflead  of  thefe  Pagn  appellations,  by  which 

they  had  been  uftd  to  be  called.  Thus  Saturn 
is  Adam,  Jupiter  Moies,  and  Man  Jofhua, 
ihc  Sun  our  Saviour,  Venus  St.  John  Bap- 
tift,  Mercuiy  Elias,  wA  the  Moon  the  Vir- 
pa  Mary. 
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ADAAED.    a  namo  bgr  irtucli  ftne^ 

who  are  fond  of  unufual  words,  call  the  pla- 
net  Mercury.  This  is  one  of  its  Phcenidan 
names»  and  fig^iifica  a  lervant  or  atten* 
dant. 

ADIR  dags,  a  name  by  which  fome, 
who  arefand  of  uncommon  words,  have  odt- 
edtheconfldlatfonCetui.  It  Is  the  Hebiew 
name  of  that  conflelladon,  and  in  diat  Ian* 
guage  ftgnifies  only  a  great  ffOl*  The  giving 
hands  to  this  ft(h,  for  it  ha?  two  pa^vs  that 
are  fo  called,  is  fuppoicd  to  retCT  it  toDagon» 
the  Syrian  idol. 

ADOS  8CHEMEZ.  A  name  by  which 
thofe,  who  aflfed  to  ule  uncommon  words, 
fbmeiimes  call  the  Sun.  Itia  ooeof  cheHo- 
brew  naoies>  and  %nific»  the  knd  of  heat  and 
lig^t. 

ADR  A.  A  name  by  which  fome  faiicy- 
ful  writers  on  the  heavens,  have  called  the  fjgn 
Virgo.  It  is  the  Arabic  name  of  the  con- 
fldlation;  tfacy  call  it  alio  Adreoedepha. 

ADKENEDEPHA.  A  name  which 
fome  fanciful  people  have  called  the  conftella- 

tion  Virgo.  Th  the  Arabic  name :  but  it 
is  very  idle  to  ufe  it  whcrc  the  other  is 
eiUbliihed. 

iEGIPAN.  A  name  by  which  fome  of  the 
old  afconcwen  bivecaBed  Oipricom,  one  of 
tbetwcivo%iaof  ifaoBodaac.  Theyfuppole 
ant  Pto,  in  terror  of  the  giant  Typhen* 
converted  himielf  Into  this  ammal,  half  goat 
and  half  ^  and  A>  eftaped  dcftnidion. 

A  name  bv  which  fome 
fanuilicai  wxiicrs  have  called  ihc  conftellation 

Capri> 
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Gapricom.  'Tit  one  of  the  old  Gfoek  names 
ofdittiign. 

ALT  USE.   A  name  by  which  fome  have 
called  the  oodUlidon  Eridamn.  Jt  is  one 
«  of  itt  old  Gnak  mamt  and  oecola  ia  Lj- 
oophion»  and  kmc  other  writen, 

AGALA.  A  n?.me  which  fomc  of  the 
writers  in  aftrononiy  have  called  the  Urfa 
Major>  or  great  bear.  It  is  an  Arabic  name 
of  this  confteUation. 

AGANNA.  A  name  liy  which  toe  of 
the  aibononi^wriin*  have  called  tfaeUffr 
MajoT)  or  g^eat  bear*  It  b  an  Arabk  name 
of  that  conAdteion.  At  leait  Agalais,  the 
Arabic  name,  U  a  tranflation  of  the  Greek 
Aniaxa,  a  waggon,  for  that  w:t>  the  n.ime  by 
which  this  was  firft  called,  and  Aganna  is  on- 
ly a  corrupt  way  of  writing  the  word  Aj^a, 
as  they  write  Fohnt'^Iinit^  Fonahaut 

i^LINAM,  or  Jl  Aghnam.  A  name 
by  whkh  fome  have  called  the  clufter  of  ftars 

in  the  hands  of  the  confteHation  Cepheus. 
'Tis  an  Arabic  name  for  tlujie  ftars,  and  fig- 
jiihcs  fhtep.  They  cili  the  ftar  in  the  foot 
Rai  the  ihcpherd,  and  that  between  the  feet 
Keii  the  day. 

I 

AKAD.  Ananefcywhichtoe^  wfaoare 
Jond-ofiniooauBonwoid^  call  the  Sun.  kis 
'  one  of  the  Syrian  nane^  and  properiy  ex* 
pfcfieseAwt 

■ 

AIGAR  AL  ASAD.  A  name  by  which 
fome,  who  are  fond  of  uncommon  terms,  have 
called  iheconidhtion.Cerviii,  Itiioneof 
the  Anfcie  MHBCS  aadfgpifoGluns  heo- 
flia. 
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AIN  AT  THAUR.    A  n'ime  f^ivcn  by 
fome  to  the  great  liar  in  the  bull's  eye,  called, 
alfo  Axitbaran.     Ain  al  Thaur  is  iti  Ara- 
bian name,  and  the  words  exprclj  the  eje  of 
OtM  TlienBneAUebaiinieaU>Aial)ic» 
and  fafit<wf  the  ftar  cf  fiipaiorirr.  * 

AKALE,  or  e/  MeU.  One  of  the  names 
by  which  the  ailronomical  writers  call  the 
conf^ellation  Aquila.  The  WOCd  ffoperl^ 
figfiihes  a  tormentitf .  * 

AKATRAB.  A  name  by  which  fome  have 
called  the  cooAdlation  Lihn:  Tb  te  lb- 

AICRAB,  or  AKALICRAB.  A  name  by 
which  fome  of  the  early  writers  have  called 

the  conftellation  Scorpio.  It  is  the  He- 
brew name  of  this  %a  at  lai;^  or  ab< 
Incmaied* 

* 

AKBER,  or  DUB  AKBER.  Namca  tf 

which  fome  of  the  Wiilen  of  afUottumy  cafll 
the  Uifii  Major,  or  peat  bear.  It  is  dw- 
Anbian  name  of  that  conAelktien»  ' 

ALAREVO.   A  name  by  which  fome, 
who  are  fond  of  uncommon  words,  hav  e  called 
die  oonfldlaiion  Soorpio,  one  of  the  twdvr ' 
fignsolthesodiac.  It  is  the  fifriac  naneoT 
thatfigp* 

ALASKA.   A  term  by  which  fome  have 

exprefled  the  fVar*  in  the  tail  of  Scorpio  It  is 
only  a  mir-fpellmp  of  the  term  Allliaula,  the 
Arabic  name  of  this  part  of  that  conilellation  ^ 
it  is  alio  called  Shamelau  on  the  fiune  fouodn^ 
tion* 


ALDEZ.  A  name  by  which  fomf,  who 
love  unconimon  words,  have  called  the  Ccii- 
taur.  It  It  one  of  1^  Anbic  iwnet  of  Chat 
.tonlldUiioii.  Th^  call  it  aUb  Afineat. 

ALECTOR,  the  Cock.  A  name  of  a  con- 
(lellationfiMmedby  fomc  pcrfons  out  of  certain 
ftars  belonging  to  the  Ship,  but  it  has  not 

been  allowed  generally,    'i'hc  liars  are  very 
well  ddcribcd  iu  the  i>hip,  and  are  rderred  to 
tit  by  molt 

.  ALE3EAHDRIA,  CSmett  rf.  The  dimate 
of  Alexandria  was  the  thisd  of  the  Azabk 

climates  north  of  the  Equator.    Before  the 
method  of  fetting  down  the  latitudes  of  places, 
in  degrees  and  minutes,  was  foujid  out,  the 
cuilom  was  to  do  it  by  a  di\'ii}on  of  the  fur- 
face  of  the  globe  into  climates,  and  fo  fpcak  of 
tlie  pUce  lefeired  to  as  fbuuiing  in  the  begin- 
ning, in  the  diiddle,  or  in  the  end  of  fudi  a 
dimate.  Thqr  divided  lb  much  of  the  eaith, 
AUraakiMMVii  tothcoii  iiMo  levcral  cUmates, 
the  firft  beginning  at  that  paiallcl  where  tlie 
l^^;th  of  the  longell  day  was  twelve  liours  and 
three  quarters.    Each  cUma^e  reached  to  the 
parallel    at   which    the    longcfl    day  dil- 
i.;^©d  in  length  hah  an  iiuur,  irom  that  part  of 
the  parallel  at  which  it  began ;  and  it  was  their 
cvteitoaanethafe  Himaimi  ftam  fbme  con- 
fidmUo  |4aM  ilitc  m  at  or  iiear  the  Biiddle. 
ThepanUel  thatpafledatequal  diftanceinpoint 
of  time  (for  it  was  not  the  fame  with  regard  to 
fpAce)duuisthe  parallel  atwhich  thetorigci^day 
was  a  quarter  of  an  hour  longer  than  that  at  one 
parallel  ot  the  extremity,  and  n  qxiarttr  Oiorter 
tliivn  thai;  at  the  other  ui  thii>  Ciiin<uc,  w^b  lup- 
pofed  to  pa&  through  thecifty  of  Alexandria  in 
JE^ypt  i  dMefcfie  thb  dtf >  a  fufl^cntly  n- 
naibdile  itlacty  waa  fuppoled  to  be  in  the 
middle  of  the  thiid  climate,  and  that  climate 
Mi  iMe  called  the  din^  of  Alocandiia, 


ALGABBAR.  A  name  we  find  in  iome 
of  the  old  aftronomicai  writings  applied  to  a 
conileUation,  but  thofe  who  have  attempted  to 
explain  the  auilioia»  do  not  &y  to  which  of 
three,  O|iliiqois,  HerculcSa  or  Orion.  The 
word  exfKejlea^Mitf,  and  tfaefe  aie  all  gfgaatie 
figures  in  the  heavens,  but  it  certainly  belongs 
to  Orion  ;  for  whatfoever  may  have  been  the 
original  name  of  the  otliers,  'tis  known  of  a 
ccrtaintv,  th'.irOrion  was  originally  i:A]'.:d  Chi- 
maii,  and  mat  Chixnali  fignifies  a  giant,  and 
a  man  in  armour. 

AZfKAMER.  Aneme  bjr  which  fiuni^ivbo 
afidto  «fe  ttnoonunoR  words,  call  the  moon. 
It  is  one  of  the  namea  bjr  whidi  the  Amba 
caUcd  that  planet. 

ALICAS,  or  Jiiis.  A  name  by  which  fomc, 
who  are  ibnd  of  uncommon  wuid:),  call  Uiu 
cqnflellrtaonCnaer;  itiaoneofitaddAnbic 
namea.  The  word  figyufiet  aav* 

ALKALE.  A  name  by  which  fome,  who 
are  fond  of  hard  words,  call  the  conftd- 

l.ition  Aquila  the  Eagle  ;  it  is  one  of  the  Ara- 
bic names  of  that  couitelktLon,  and  iignihes 
tormcoL 

AUQUANT  part.  A  part  of  any  m- 
ber  or  quanlitjr,  which,  bdi^  ever  lb  manjr 
or  to  few  tunes  rapeatad,  inU  not  piodiioe 
the  whole  number  «  quantity :  fiick  aa  will 
an  cdled  aliqiMt  pai;ta.  Su  Alm^iot. 

ALIQUOT  ^arf.  A  part  of  any  number, 
or  oi'  any  quantity,  wiuch,  being  repeated  a 
certain  number  of  timea»  will  pcoduce  dw' 
wiwle  quantity.  Thm>  ia«iiBlieia»  thrae  la 
an aUquocpart  of  tiadi^  beenifa heiagkm 
times  repeated  it  produces  twelve ;  and,  m 
meafuie,  a  line  of  a  foot  long  ia  an  aliquot  part 

of 
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W  li  ^wlt  'beeinfe  three  times  repeated  it 
makes  Ac  whole  yard.  On  the  contrary, 
five  being  ever  fo  many,  or  ever  fo  few  times 
repeated,  will  not  make  twelve,  and  thcrrfore 
five  is  nuc  an  aliquot  part  at  twelve,  but  aii 
aiiquoiu  part. 

ALITTA.  A  name  by  which  ibme,  who 
'aie  fendofimoonnnonwonb,  ci^I  the  moon^ 
it  is  one  of  tiie  «ld  Anfck  nama  of  thttpknet. 

ALKETUS.  A  name  by  which  feme,  who 
arc  fond  of  uncommon  words,  have  CitUcd  the 
conftellation  Cctus ;  it  is  one  of  its  Arabic 
and  n  dMiblklf  ibnned  liwii  the 
6Mck  mine  Cmus.  The  Greeks  alfe  caBed 
k Mb  and  Oiflifi;  and  HnsUtrnMy  Leo 
JlilbrinM. 

ALMANTAR.  A  name  by  which  the 
ffftrological  writers,  when  they  have  a  mind 
to  be  more  tha^i  ordinarily  obfcure,  have  called 
whatthey  generally  exprefs  by  tbeterai  AfyeSty 
that  ii,  as  diejr  will  explain  it,  a  miiciial  ra- 
dladon  of  certain  planets  and  conflelkfioH  on 
one  another  at  certain  didanccs,  or  under  the 
favour  of  a  conjunflion.  In  thcfc  Almantars, 
cr  Afpeils,  they  pretend  that  the  Itars  and  pla- 
nets co-nperate  together,  and  from  thcfe  they 
prefage  events,  and  make  ail  their  preteniions 
to  ktiowledge  of  limwity;  The  feveni  Al- 
mMHRf     A^adSf  bcfido  tfabftofoM^anc- 

*  lion  and  eppofition,  ate^die  SeMlSa,  Qua- 
4frate,  and  the  Trine  or  Trigpn.  In  the 
iuil  of  theie  the  (lars  and  planets  arc  at 
ftxty  degrees diftance,  in  the  fecond  at  ninety, 

'  and  in  the  third  at  one  iiundrcd  and  twenty, 
Thefe,  with  die  other  two,  when  they  are  to- 
gether, or  «4mi  they  are  half  nciade,  .or  one 
hanSred  and  eighty  degreesdiflia%iMkeAefive 
A^)eas  «f  ihe  aftnlqgBBt  and  ihtalufd  md 
AfeBMt»  iia^[     Anbic  temlar  AlpeA* 
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ALMEGIREL.   A  name  bjr  i^AA 

find  fome  of  the  agronomical  writers,  who 
love  hard  words  and  uncommon  terms,  call- 
ing the  Via  Laclea,  or  milky  way.  It  is 
one  of  the  obiolete  names  that  have  been 
vk4  by  the  Arabian  wxiten. 

A£(MEGRAM£TH*  Amneb7whkls 

fome,  who  love  hard  words,  have  called  the 
conftellation  Ara  the  altar,  h  u  one  of  the 
Arabic  names  of  that 

ALMICANTARAHS.  A  term  ufed  by 
aftronomers  to  expre^  certain  circles,  which 
are  oeiitinnedpanlkl  with  Aefaarinon.  The 
two  kinds  of  cirdes  df .pendant  on  Ae  hois* 
zon,  are  the  fecondaries  or  mticals  and  the 
parallels.  The  firft  of  thcfe  are  what  aae 
called  Azimuths,  and  the  latter  Almicantarahl^. 
for  aftronomers  arc  too  fnnd  of  hard  words  ; 
but  it  would  be  much  more  intelligible,  aiul 
much  more  exprefHve,  to  call  tliem  by  the 
proper  names  of  dieverdcalsand  parallels.  Ties 
number  of  thefe  dides  of  both  kinds,  nuy  he  . 
as  as  we  pleafe,  for  thejr ««,  llke'lhe  ' 
other  oitdcs  of  the  Iphere,  hnag|UUMy ;  and  wt 
may  concave  them  as  diftant  from,  or  as 
clofe  to,  one  another,  as  we  pleafe.  All  the 
Azimuths,  or  Verticals  to  the  hori'^on,  be 
there  ever  fo  many  oi  them',  are  equal  to 
one  another  in  fize }  for  they  all  paTs  thro* 
the  feme  two  points,  ihe  Zenidi  and  die  K»* 
dir,  or  die  pdesof  the  horiaen;  but  it  is 
otherwife  with  rerpe£t  to  the  Almicantarahsy. 
or  parallels,  for  as  they  arc  ill  of  them  in 
different  places  betwcm  the  broad  circle  of 
the  horixon,  and  the  point  of  the  Zenith,  they 
mufl:  be  the  lar;2rft  as  they  are  neartft  to  tJie 
horizon,  and  imallcr  as  they  approach  to 
diatpotnt  Thus  the  higher  anjr  paralid  «r 
Atnucantarahs  is  m  die  heavens,  die  finaikr  it  • 
■aUoisyiDd  dKloiferaadha^i  wfaaRasth» 
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Verticals,  bx  AMOwAUf  have  no  diifcrenoe  ex- 
cept the  place. 

'  To  thd'e  two  kinds  of  circles  are  to  be 
added  a  third,  called  from  their  uTe  circles  of 
ftance,  and  dieR  we  have  all  die  circles 
whkli  aftrcnooMn  fpeak  oft  ai  having  re- 
latioa  to  the  horizon.  As  the  Azimuths  are 
vertical  to  the  horizon,  and  the  Almicanta- 
ralis  parallel,  the  circles  of  dif^incf?  are  oh 
lique.  The  ule  of  them  is  to  mea- 
fure  the  dillance  of  my  two  points  in  the 
heavens.  To  this  purpofe  a  circle  i>  ahrayt 
lieodlaiyt  at  all  meafufM  in  Ae  ^^lietc  of 
cbe  hcvmwt  are  taken  bjr  the  degnet  of  a 
opde*  If  therefore  it  be  fcquifcd  to  meafure 
the  apparent  diibnce  between  two  fbrs  in  two 
different  pnint"^  of  the  heavens,  we  are  firft  to 
cconceive  a  great  circle  to  be  fo  drawn  as  to 
pafs  thro*  both  of  them.  This  is  what  is  un- 
darflood  bj  thetcrm  circle  of  diftaiice,  and  dib 
•hong,  like  the  A«mii^  and  Almicanlarahs, 
inuf^naiy*  maf  like  dMn  beconeeivcd  in  any 
furt  of  the  heavens  where  it  is  neceflary  for 
nieafnring,  and  when  it  is  conceived,  all  that 
is  to  he  done  to  denote  the  fpacc  or  diftancc 
between  tho  two  Ibrs,  is  to  find  how  many 
d^rces  of  this  circle  arc  intercepted  between 
the  two  points,  or  what  if  the  aiealnie  of  the 
ave  of  AiC  dide  fi»  imerccpted.  Tfacit  ate 
aHb  odicr  db  of  dide  dicka  of  dillance, 
which  jnuft  be  explained  hereafter  under  that 
bead.  ITiis  is  fuificient  to  know  what  they 
are  with  rci^>e^  to  the  Verticals  and  Parallels. 

ALMICANTARS.  Thofe  circles  which 
are  parallel  to  die  hofizoo,  and  vriiich  tnsii- 
naiedieheig^of  ibn,  &rAi>MicAHTA&ABt. 

ALMUTABEL  ALGANUU.  A  name 

by  which  thofe,  who  love  ftrange  names 
f  >r  every  thing,  have  called  the  fouthem  tri- 
ang^e  a  'tis  an  Arabic  name  of  their  iorming 
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for  a  coflftellatian  the  Aialit  know  nothing 

of. 

ALNETARA.  A  name  by  which  (bme 
of  the  old  aftionoweis  have  called  tiie  hugi 
(br  in  die  oonfidlation  Cancer,  commonly 
called  Pkaelepe.  &»  CANCift. 

ALOHOR.  A  name  by  which  fomc,  who 
arc  fond  of  ufing  uncommon  words,  have  called 
the  confteUation  Lyia  ;  and  alio  the  great  itar 
in  that  conftdlation,  which  it  caUed  Locida 
Lyia,  and  fiNnedraea  in  die  Latin  fin^ 
Lyra,  by  the  name  of  die  viHhofe  oodleUatioa. 
The  word  Alohore  is  a  ftrange  and  barbarous 
one.  The  Arabs  called  the  conftellation  Al 
Lura  from  the  Greek  name,  and  as  k  ha5  al- 
ways been  culion\ary  to  call  this  bright  if  ar  by 
the  name  of  the  whole  conftellation,  foaic 
of  the  wiiten»  wfao«ttd  not  virell  know  what 
they  were  about.  Wrote  down  iti  name  Alhan- 
dor,  by  ear,  and  otheia  giving  it  diat  of  the 
conAelUtioatowhidi  It  belonged,  called  it  Al 
Lura,  or,  aadifljr  wnte  diewonlt  Alloce,  or 
Alohore, 

ALPHAROS.  A  name  by  which  lome, 
wbo  aicliNid  of  uncommon  woidt,  call  die 
oonAellation  Fegdiu ;  it  ia  made  out  of  the 
Andnan  name  of  die  fi^,  wluch  is  Alpharas  } 
but  the  Arabs  ahvi^  add  an  epithet  of  diftinc- 
tion,  that  it  may  not  he  confounded  with  the 
Equuleus,  or  Little  Horfe.  They  call  the 
Pegafus,  Alpharas  Adam,  which  fignifies  the 

cater  horfe,  or  Alphara&  Ai  Thani,  which 
iignifies  dieieoond  hoHe. 

ALPHRiEGANUS.  A  name  hf  whidi 
fome,  who  are  fond  of  oMbnewotf^  have 

called  the  conftellation  Serpcntary.  They 
call  it  an  Arabic  name  of  that  conftellation, 
but  it  is  uoi  properly  luch  j  the  true  name  by 

whiclk 
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it  IS  called  in  that  lajigu age,  A!  Hauwa 
Al  Hauguc.    This  ftrange  word  may  pof- 
fibly  be  a  falTe  fpelUog  of  die  lattergf  tfae(^ 
tsfint* 

^'  AUPHUN'  A  name  by  which  fome,  who 
"^ve  uncommon  words,  have  called  the  con- 
flellation  Crater.  Kircher  fays  'tis  one  of  its 
Arabic  names,  but  it  would  be  hard  to  find  in 
which  of  their  autfaon  he  metwith  it.  The 
people  who  life  the  wor4  have  it.  from  him* 

ALSERTAN.  A  name  by  wbich  fomc  of 
the  aflronomical  writers,  and  by  which  a  great 
many  of  the  aftrological  ones  call  Cancer  j  'tis 
the  Arabic  name  of  that  fign. 

ALSHAMARICK.  A  name  by  which  the 
peo|ile^  who  love  hard  words,  have  called  ^ 
Centai:r  and  the  Wolf,  making  together  one 
of  the  fouthcrn  conftellations.  The  word  is 
Arabic,  and  it  was  ufed  by  Ibme  of  the  au- 
thors of  that  nation  to  expre&  thefe  very  iUus. 
They  had  odiier  names  ibr  die  oonfleUation, 
Ibr  dny  called  it  Alhofe  and  Afineat;  but  we 
find  diem  ibmetimes  fpeaking  of  aU  the  Ibn 
tiiat  compofe  both  the  Centaur  and  his  prey, 
by  th'is  long  and  hard  word ;  'tis  an  adje£^ive  in 
that  language,  and  fignifies  dapplrc!,  or  varie- 
gated, and  probably  was  meant  to  expreis  the 
diljpoiitionof  the  liars. 

ALSUGIA9  or  Alshucia.  Anamebf 

which  ibme,  who  are  fond  of  unconunon 
wofds,  have  called  the  conftellation  Draco ;  it 
is  one  of  its  Anibknames»  andiigaifieaaikn- 
der  ierpent. 

ALTARE..  A  nune  hgr  ^Mek  Ibmeoftfae 
^Ladnii^iteiacaDdieoanildlationAn.  . 

ALUK..    A  name  given  by  thofc,  who 
are  fond  of  hard  wgrds,  tg  the  conitcllaugn 
Vol.  !• 


Aquila  ;  it  is  a  Perfian  name  for  that COnEcUl- 
tion,  and  iigniiies  a  Uack  eagle. 

AMALTH£AN  QOAT.  AiaiBeibr 

near  the  (houlder  of  Auriga,  caUcd  Capra  by 
the  I^tin  writers.  It  is  by  fomc  call©!  Sus 
the  Sow,  that  animal,  and  not  :i  goat,  being 
faid  by  Agathocles  and  fomc  others,  to  have 
fucklcd  Jupiter,  and  fo  to  have  got  up  into 
die  ikies. 

AMAXAS.  A  namr  by  which  (bmeof  the 
afh-onomical  writers  have  called  the  Lefler 
Bear,  and  fome  the  greater.  The  antients 
fometimes  fuppoied  the  ftars  of  thefe  two  con- 
fteUatimit  fend  into  two  wafegoiii  drawn 
hf  oaten.  8te  ike  mtidtt  UisA  Majoe  m£ 

MlMOB. 

AMMON,  or  Jupiter  Ammon.  a 
name  which  fome  of  the  old  writers  caii  the 
fignAries.  ^  ; 

AMORPHOTiE.  A  term  by  which  dw, 
old  aftronotners  exprefs  tbofe  f^ars,  which  at 
prefcnt  u  c  call  Stclhdnformes,  and  in  Ei^ifH. 
unformed  liars.  It  denotes  thofe  which  are 
fttuated  between  the  feveral  confbUations,  and 
not  compriled  within  due  oiidincs  of  a^y  of 
them  i  diefe  aoe  fRolDen  of  hj  aftrano* 
mers  under  the  name  of  the  Stdhp  Infooneg^ 
or  Amorphotae  of  this  or  that  conilellapon  | 
but  the  number  of  them  has,  from  'time 
to  time,  much  decrcafed.  The  ufe  of  the 
conitcilations  is  plainly  that  men  might  be 
able  to  fpeak  with  more  certainty  and  precifion 
of  the  fixed  flan,  than  they  could  do  other- 
wile,  and  conlfquendy  all  dieunfimned,  flars, 
wanting  the  advantage  <^  fuch  a  di^fiofition 
and  arrangement,  die  fcience  was  fo  far  dc- 
fefllve.  Aftronomcrs  have  been  fcuTible  of 
thiN,  and  they  have,  by  degrees,  remedied  the . 
impcrfetUon  inpre  and  more.  The  received 

C  _        '  coidld- 
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aftt!  tht;  place  vAj^rr:  s  ftar  fels,  h  <»aU«4i|(^ 
retting  amplitude  of  tlUtt  ibr.   «Srir  CiRoiHfi 

ANATTES.  Amii»li7«liiclifome»  tiho 
arc  ibnd  oF  iincolnnidn  Wotdsy  liift  olkd 
the  moon.  It  b  oiK  tte  iMbh  ittiAes  af 
diat  planet 

ANCILLA,  A  name  given  by  ibme  fan- 
taftical  people  to  the  lall  liar  in  the  tail  of  the 
Great  Bears  the  term  a(  large  is  AncUla 
Maidue.  ThcfewritennuketbeBeartDbe 
the  Bierof  Lasanis,  and  the  dute  iftan  in  the 
bulMbunwni  ll/faiy^  )iAaidia»  and  ImriilMd* 


con!hlhtion<',  t^-rrt  orY<^!tin!!v  otiH'  fofty-trgjit, 
they  arc  now  fcrvTnty.  Atitinmis  was  added, 
formed  out  of  the  ftai3  below  the  eagle,  which 
had  bctn  ufed  to  be  called  linfolAiad 'IfaiM  of 
that  conRellation)  and  Ihe  Coma  BcrBuees,. 
or  qucqi  Befenices*!  hair»  oifit  of  tilde' bdltnd 
the  caO  of  the  Uon,  whidi  had  been  uibd 
at  other  times  to  be  fpoken  of  under  the  name 
of  Stella:  Informcs  of  Leo.  And  in  the  lame 
manner  Hcvclius  has  added  the  Lynx,  the 
little  Lyoi»,  the  Grey houndiijCerberus,  the  Fox 
and  Goofe,  Sobielki's  ihleld,  the  Lisaid,  the 
Camelopaidal,  the  Unkonii  tha  Saciaii^  all 
out  of  tlw  unfinned  flan»  of  one  or  ochcr  of 
Ae  nocthcrn  conftellatlons ;  and  the  voji^gCia 
who  have  crolled  the  iuMi  and  aftroaomeis 
who  have  gone  to  the  proper  places  on  pur- 
pofc,  have  added  to  the  fouthcrn  hemifphcre, 
thofe  of  the  Dove,  the  Royal  Oak,  the 
Pbcemx,  the  Indian,  the  Peacock,  the  Bird 
of  Pandife,  Betf  ^  Cameliony  die 
Tiiai^e,  the  Southern  Fifli,  the  Swoid  Filh» 
Ae'FlyiflgFilb,  the  Toucan,  and  the  Hfdhu 
by  the  addition  of  thefe,  at  thefe  different  pe- 
riods, many  of  the  vacant  fpaces  in  the  hea- 
vens nrc  filled  up,  and  many  of  the  before  un- 
formed ftars  brought  into  conftellations,  un- 
der the  figure  ot  which  vvc  arc  able  to  fpeak 
of  them  with  precifion ;  but  yet  dieie  ate  a 
great  many  ftm  'left  unfoittied,  and  feme 
l^aoea  in  Ihe  hea»eM»  occtipied  by  fuch  of 
them  aa  aie  veiy  confldefiAIet  ait  left  vifh- 
^iQhabimila. 

AMPLITUDE  Rj/ir.g,  or  Orfivf.  The 
^  of  the  horizon,  contained  between  the 
eait  point,  and  the  place  where  a  fbr  rifes,  is 
called  the  Ortive  Amplitude  tfdiat  ibr.  dW 

AMFUTDDE  Sh^.  Tbit  aic  of  fhe 
tailMMi,  cMtairndBanm      well  pdaf^ 


ANDREW,  or  Sairtt  Andtnu*  A  name 
given  by  bchiller  and  his  followers,  to  be  the 
iecond  figa  of  the  zodiac  j  he  has  placed  the 
figure  of  St.  Andrew  in  the  place  of  die  Bull, 
and  arranged  die  ilan,  though  very  aukwaidljt 
under  it.  dWTAv&vs»  . 


ANDROMEDA.   One  of  the  con(UIl»^ 

tions  of  the  northrrn  bfmifphere,  and  a  very 
confidcrablc  one.  It  is  mentioned  hy  a!!  tlie 
writers  in  .ilironomy  of  whatever  period  trom 
tlie  ear  lie  it  idniong  the  Greeks,  and  is  one  of 
dw  forty-eig^t  original  aflerijinaor  %UM8  un^ 
der  which  they  divided  the  ftaia.  Thefis  aU 
leem  to  have  been  brouglht  into  Greeoe  toge- 
ther with  the  ftgns  of  the  zodiac  at,  or  about  ^ 
the  time  of  Thales,  and  to  have  been  of  the 
jt'.gyptian  origin.  The  fj^ure^  into  which 
they  arc  dlfpoTed  favour  much  of  the  i  i>gly- 
phical  writing  of  that  nation,  and  we  are  not 
to  be  miiled  by  the  Greek  names  and  Greek 
ftblct  Widcb  vt  anneied  ttrthcini  and  to 
wuMiU  uiey  seem  xo  nave  ncenev  incwKigBx* 
Tliefe  have  been  added  very  long  afterwania, 
Andromeda  is  a  conftellation  6f  cdri&leraf>Ie 

ettsM*  iiid  though  itfeat  iwC  (o  marty 

cofiiftrifed 
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eotwpnred  witKin  the  figure  as  fome  ot^iers 
which  occupy  a  fm roller  fpace,  yet  h  not 
without  thofe  which  arc  fufficiendy  conipicu- 
otis,  and  they  aie  h  dl^oM  as  vtry  hi^pily 
loiiiackiiie%iire»  Ai>dwaM>  »  wyifa*"^ 
iiitlwl»evei»ialoniiofa  wooMH*  notnnich 
better  than  naked,  with  bcr  apat  cxlndK), 
her  fttA  at  a  diftance  from  one  another,  and 
the  frajnnent  of  a  chain  abput  each  wrift.  She 
has  nothine;  upon  her  head,  and,  except  for  a 
loofe  robe  thrown  over  a  part  of  her  body,  is 
quite  uncovered^  but  her  hair  is.  repnfentied 
M  covering  her  temples,  and  ibt^  aaMaining 
aconfidenUe  lbr>  uni  ai  dom^g  dMm  to 
her  wnft  bdiiiMl'lier. 

ficsur  to  Andmnada  arc 

CaflHopeia,  Perieus,  and  die  Trian^}  tiie 
Horie,  and  Aries  and  Taurus  arc  atadiftance. 
Sheisplacetl  over  ihc  head  of  Perfcus,  but  her 
right  foot  crii-tics  \  cry  near  his  fword.  Caflio- 
peia's  palm- branch  comes  very  near  her  ri^t 
knee,  the  Horfs  if  at  her  haid»  Aiiet  and 
Taimn  afeatadifianceondie  kft,  and  Ae 
Triangle  comes  vciy  near  to  a  part  af  her  nbc 
on  the  kftlider 

The  antients  counted  fevenQr-three  ftars  in 
^  conftrWarion  Andromeda,  and  thofe  who 
are  not  accuftomed  to  afl^ronomlcal  enquiries  of 
the  nicer  kind,  will  always  form  the  bell  idea  of 
what  they  arc  to  expcdl  in  the  heavens,  by  fol- 
lowing their  account.  Ptolemy  gives  that  nu^i- 
hcr  to  it,  and  he  b a  pnifidftdand  ftcredfid- 
lower  of  Ifipparcbua,  who,  asfoqi^fiqrt  made 
^luft  caeUogue  of  ^e  fijced  ftars  that  ever  ap- 
peared in  the  world }  anatteiDpt.diat  daggered 
"die  capacities  of  his  cotemporane^,  and  was 
looked  upon  by  Pllny$  that  is,  by  fome  early 
writers  of  credit,  whom  Pliny  copied,  to  be 
die  work  not  of  a  man,  but  of  a  god.  Tycho 
caminttea  die.  niimherof  dais  attwcmyi'tfaree 
ao  tfaisconAdDaiion«  hntHevaStts  dtftinguifhes 
fefty-^en  ia^  and  Fhudlfcad'no  left  dtan 
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There  are  many  of  them  of  die  larger  fires^ 
and  they  arc  dtfpofed  \'cry  happilv  over  the  fi-* 
gure&.  There  ia  u  very  bright  ami  confidcrablc 
one  in  the  hair  on  die  left  tonple,  three  on  her 
hieaft.  Hvee  in  her  right  hand,  and  feveialoft 
esDchanik  There  is  aaodwr  cort^fcuom  one 
at  her  waift,  a:  J  two  odieia  in  a  Kne  wkhiiL 
Thefe  are  on  die  robe,  or,  as  fome  exprcft 
on  the  girdle  of  Andrnmrd:i,  but  that  it>  a  part 
of  the  drel;.  not  dwx-n  m  the  oldeft  figures. 
There  is  allu  ^  couliderable  one  upon  her 
left  foot,  and  two  upon  the  right  i  and  levcral 
<Mi  each  liBg. 


woman  widi  hev  aiaw  aaiaiwlwl^  {4hr 
leemsto-ba  aJPthafifunrdiaf  |pe  to  the  aft9> 
rifin)  is  not  eaiy  to  fay.  Alto  the  dlains»dN^ 

are  doubtlcfs  of  Greek  origin  ;  they  contain 
no  ftars  thatareof  any  uic  to  the  hgure  as  a 
coniieliation,  wliitevcr  they  may  be  to  the  fa- 
ble.   Thefe  people,  ^ger  to  have  tiie  Icienoe 
hdieved  of  dmr  origin,  and  aafcaweariBy  to 
adi^pt  Ane  part*of  dM^  cwn^flBviev  to-eveiy 
€oaAelIaiion»  added.diefe  fiH^pwiaofdMiiitt 
todie  two  wrift»<^dii-fig^f  and  diea  having 
already  placed  the  valiant  Perfeus  among  the 
ftars,  or  adflptrd  the  name  of  Perfeus  to  an 
Egv  puan  Isgure,  and  put.i  Iwoid  into  its  hand, 
as  thcyhavcchainsuponthearmsof  thb,  iteither 
of  them  containii^  any  ftar»  ofnote ;  dsey  matfe 
this  woman  the  Andnomeda  deUmed  bfthn 
them:  and-  aflgfuwdij.  to-  cetnmcmorale  aH 
tho  faatUy^  dicy-  gaw  die  mmes  of Cephern 
'and  Gaffiopeta,  fadierand-modief  to  the  dt<^ 
trefled  virgin,  tq  two  other  of  the  forms  into 
which  thev  found*  the  conftelhtions  ranged 
among  the  Egyptians.  They  tcJ)  you,  that  for 
an  offence  of  her  mother's,  this  virgin  wiis  tied 
to  a  rock  to  be  devoured  by  a  lea  monftcr. 
WhenParfeuscame  into  die«ottntryjhefclcHei 
the  dinlcl,  and' married  *hert  flie-prdtrni^ 
to  her  fticndi  and  countiy  the  klhmiig  tte 
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fortune  of  that  hero.  Miner ra,  they  fay,  at 
her  (kadi)  removed  her  into  the  heavcas,  dixd 
|4aced  her  near  to  her  vi3ionoi»]iiiA»nd. 
.  Whatever  ttffad  is  paid  to  die  htftor7,  the 
Sffot  of  Andmmeda  is  prefaved  by  die  afiro- 
Homers  of  all  nations  and  all  times,  except  by 
the  Arabians.  The  religion  of  thefe  people  did 
not  fufFer  them  on  any  occafion  whatfocvcr  to 
draw  the  fifrure  of  an  human  body,  fo  that  they 
have  been  forced  to  place  fomething  elfe  in  the 
ilead  of  all  thofe,  which,  in  other  authors, 
have  diii  diatader.  Thus  Aquaiins,  mdi 
diiln»  k  icprelinted  by  a  initlefiMUkdiv^ 
tiibs  of  water  on  his  back,  and  Auriga  by  the 
iame  animal  unloaded.    For  Gemini  they 
give  a  pair  of  pcacoclcs,  for  Virgo  a  wheat- 
iheaf,  for  Ophincus  a  crane,  for  Hercules  a 
,camcl,  and  for  Ccpheus  and  Cafliopeia  a  dog 
and  bitch ;  but  they  prefcrvc  the  cliair  ot  tJie 
iptteri  forSagittary  they  give  only  a  quiver  of 
arrows,  yid  poor  Aiidrai}Mda  is  degraded  into 
.afeacalf. 

Among  the  emhufiaflst  who  have  g^ven  new 

names,  and  even  new  figures,  to  Ac  conflel- 
lations,  this  has  not  efcaped.  Schickard  has  ba-> 
nifhed  the  name  Andromeda,  and  put  the 
/cripture-name  Abigail  m  it&  place ;  but  Schil- 
ler has  dcowliflied  die  whcdeoonftellation;  he 
hiLs  given  the  figure  of  afepyldueinicics  Aead, 
and  called  it  die  HolyScpukhie. 

ANGLEJUUonomy  adopts  thistennfrom  the 

mathematics.  It  expreHes  the  opening  which 
is  between  two  lir>cs  which  touch  one  another 
in  a  point.  An  angle  is  always  f  ormed  by  two 
lines  thus  put  to  one  another,  \u)ick  tiiey  axe 
joined  aUblutBljr  end-wi^e.  When  we  fpeak 
diui  of  an  aa^  wt  caoAkt  die  idtdon  be- 
tween die  two  tinesy  as  dicy  go  £mm  one  an- 
odier,  and  from  the  point 'at  which  they 
touch.  To  prevent  confuiion,  it  may  be  pro- 
tier  toaddk  thai  dioik  vrim  *wifiiiw  thi>  lam^ 


relation  in  the  contrary  progrefs,  or  fpeak  of 
it  as  it  concerns  the  lines  in  their  way  from 
their  greateft  opening  to  the  point,  call  it  the 
inclination  of  two  linss  toward  each  odiefp 
which  meet  in  a  point. 

This  is  the  general  definition  of  an  ang^  ; 
but  as  it  may  be  formed  of  lines  of  different 
figure  and  denomination,  it  becomes  in  itfelf 
different,  and  acquires  3.  new  name,  under 
each  appearance.  1  he  three  great  diilint^tions 
aie  exprefled  by  die  tenns  ni^&iim;  or  right- 
lined  ang^  affinffimnr,  a  ciopkedJined  angle, 
aadaantaag^  or  that  foraied  of  bodi  kinds. 

When  the  lines  which  form  the  angle  arO 
both  Arait,  it  is  called  a  rt£tiUnear  angU, 

When  the  lines  which  form  the  angle  are 
both  curvTS,  then  arifes  the  curvilinear  angU. 
And  when  one  of  the  two  lines  is  Arait,  and 
the  other  crooked,  there  appean  the  puxed 
at^U.  To  ^eak  with  the  prectfion  whic^  is 
necediuy  in  thefe  ftudtes,  aftronomers  have 
applied  names  to  die  feveial  parts  of  die  lines 
which  form  the  angle  :  the  two  lines  are  call- 
ed its  /ifrr,  and  the  point  in  which  they  touch 
is  termctl  the  vertex  of  the  angle  by  fomc,  and 
by  others  the-  :iri[z,ular  [xVint.  For  farther  ac- 
curacy and  eale  ui  the  dd'cnpuon,  they  aifo 
have  a  cuflom  of  marking  die  tfar^  points  of 
the  angle,  undi  diree  letters  of  die  alphabet ; 
one  of  diefe  diqr  affix  to  die  end  of  each  of 
the  lines,  remote  from  that  point  in  which 
they  touch ;  and  the  third  letter  to  that  point, 
or  the  vertex  of  the  angle.  Sometimes  when 
there  is  lefs  fear  of  confufion,  or  perplexity, 
they  mark  the  whole  angle,  by  way  of  di- 
ftindion,  only  with  one  letter.  When  they 
ufe  three  fctten  or  %iires,  it  is  always  die 
cuAom  in  defenbing  die  ang^  to  mcndon 
that  of  die  dme,  which  is  phwed  at  die  ver- 
tex in  the  fecond  plaoCi 

In  defcribing  die  extent  of  an  an^e,^  re- 
gud  is  jiot  had  to  the  length  cf  die  linf? 

.  which 
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which  teni  it,  but  to  thdr  dilfauioe  tomrdt 
tlK«Ktmiiitiet  ^  ibs  tlie  fim^  of  aii  angle 

does  not  depend  itpon  the  extent  of  the  legs  in 
lenjnh,  but  upon  the  width  of  their  opening. 
A  common  doublrd  ruler,  or  a  pair  of  com- 
panies which  move  upon  a  hinge  or  joint,  at 
die  vcrtnc  or  paiat  niieiv  they  join,  when 
the  legs  are  fiepuated  from  one  another  at 
the  paiattj  form  an  In  thb  cafe  the 

two  portions  unite  at  one  end  as  the  two  legs 
of  an  angle,  and  the  place  where  they  are 
fixed  together,  by  the  joint  or  hinge,  is  the 
vertex.  With  the  (  imc  pair  nf  compalTes  it 
is  poiUbie  to  torm  a  great  vanety  of  angles, 
all  of  difieient  quanti^  from  one  another,  by 
openti^g  them  in  dificscnt  degjrees.  It  m  no 
matter  that  the  legB  continue  the  fame  leng;th 
howlbever  they  are  moved  ;  the  angle  Aat 
is  fonned  by  the  opening  of  them  difien  in 
proportion  to  that  openin?,  p.nc!  its  quantity  is 
greater  as  they  arc  placed  farther  afunder,  and 
^efler  as  they  are  brought  nearer  together. 

It  is  poiUble  To  to  place  two  lines,  or  two 
llrait  pieces  of  iMwd«  lb  diat  liKie  may 
be  fbnaed  not  one,  bat«tiro  angles  byt  diem  j 
but  to  this  end  th^  muft  not  be  jointed  to- 
getfaer*  If  one  flrut  line  be  drawn  horisontally 
upon  paper,  and  another  be  drawn  perpendi- 
cularly tVoiii  ;l  hJgher  part,  till  it  touch  the 
liiil  with  It?  lowtt  extremity  ;  that  i*;  to  fay, 
if  tiic  IctoiiJ,  or  vertical  lijic,  do  ibnd  ex- 
aSdy  upright  upon  the  &ft  or  horizontal  line, 
then  Iboe  will  be  Unimed  b^  thele  lines  two 
ang^  one  on  each  fide  of  the  pcipendicular 
lia^  and  thefe  will  be  as  equal  as  p9ifl«Mf, 
bccaufe  the  fecond  line  »  fuppc^  U>  fiand 
perfeaiy  upright  upon  the  firft,  and  not  to 
lean  one  way  any  more  than  another.  Thefe 
are  called  Ri^/^  AngUs.  If,  inftead  of  drawing 
^own  the  perpendicular  line  to  the  middle,  or 
to  faae  interandiate  pert  of  tiie  horizontal 
iin^  itbadbeeadinmdmivioudiltiD^a 


point  at  Uie  end,  this  alfo  would  form  what 
n  called  a  R^bt  AngU^  but  then  there  is  onljf 
one.  To  return  to  the  familiar  inf(ance  of  the 
com|»flcs,  it  is  poffiblc  to  raife  one  leg  of  thefe 
till  it  he  perpendicular  to  the  other,  and  then 
there  IS  formed  a  Right  Angle  by  the  mltrumcnt.' 
Hub 'msybe  cAecmed  as  afiiit  of  medium  be* 
twecn  two  odier  fpccics  of  angles  of  difibent 
deaominatioiis }  fortfthelegpofdiecompafles 
b^  from  this  Htuation,  prcfled  nearer  to  one 
another,  they  form  what  is  called  an  AcuU  An^ 
gle^  for  all  angles  are  acute  be  their  quantity 
what  it  will,  provided  it  be  lefs  than  that  of  a 
right  angle  :  on  the  contrary,  if  the  It^s  of  the 
compafles  be,  from  diis  perpendicular  fituation 
of  one  So  die  odter,  drawn  yet  fiudier  bedk 
from  each  other,  an  angle  yet  larger  -dian  a 
right  one  is  formed ;  and  this,  be  its  quantity 
what  it  will,  is  called  an  obtiife  anric,  for  all 
angles,  which  have  a  greater  extent  than. 
right  ones,  are  obtufe. 

It  is  oftmneoeflaiyto  mentioa  an  angfe  o£ 
dUKrentquandtir,  as  only  varying  from  a  right 
one,  or  diat  whkh  is  made  by  the  drawing; 
down  a  perpendicular  to  an  horizontal  line;  ia 
this  cafe,  without  any  regard  to  the  greater  or 
lefler  jjuantity  ot  the  angle,  or  conltdering 
iidiedier  it  be  acute  or  obtul^  they  expreft  its 
diaiader  bf  the  word  OU^.  An 
Angle  is  atermdierefofeiriiich  ua^  beaiqgffief- 
to  the  acute  or  obtiii^  and  ienes^ml^  as  its 
diftindion  from  a  Jfi|Af • 

Ancles  alumatr.  Two  of  the  eight  an- 
gles which  arc  made  when  a  itrau  line  inter- 
leds. a  pair  of  parallel  lines.  Thefe  arc  the- 
vpper  internal  ang^  on  the  one  fid^  and^ 
the  lower  internal  angle  on  die  odier.  Ftr  a 
fitrthtr  txpUcBtm  tfikify  fiitOt  mrti&l^ARkt'^ 

Ancles  confequmt.  A  term  ufcd  by  aftro- 
nmm  to  expic6  two  angles,  which  \^\c  unc 
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of  their  legs  in  common  to  both.  Tlus  Is  tha 
c;irc,  ii  a  perpendicular  line  be  let  fall  upon  an 
liori-^ntal  luic  any  where  between  its  iwo 
ends.  This  wUl  form  two  an^c5,  aud  the 
perperuticular  line  wUi  be  9.  leg  comoon  to 
both.  Thefe  are  called  Conicqiieiit  Angles. 

Two  atig^  SamuaA  in  dits  aiaiuier  hf  a 
pcrpcndicttlar  let  down  upon  an  horizoutal 
rme*  are  to  be  meafured  by  a  femicircle,  or 
one  hundred  and  eighty  degrees,  for  if  placlrig 
one  point  ot  a  pair  oi  compaiTcs  upon  the  ver- 
tex of  tltcte  ang)es,  wliicli,  iik.e  th&  upright 
le^  U  mtpoion  id  bolli,  you  draw  a  compleat 
cifde*  wliiichcu<;»  their  Iq^  at  die  points,  the 
horasontallinewill  bethediainetqr  oftheciirie 
dividing  it  into  femirirdf,  the  one  of  lihiefa 
will  tadce  ia  no  part  of  the  angles,  nor  have 
any  concern  with  them  ;  but  the  other  femi- 
cirde,  taking  in  all  the  three  points*  will 
meafuie  the  Confequent  Angles. 

From  hence  refults  another  general  demon- 
ftraiioit,  wfaidiis»  that  whether  the  ftmidrde 
be  dhrUed  in  the  middle  by  the  common  leg, 
or  in  anf  other  pan,  yet  the  quantity  of  the 
two  aisles  put  togedier  is  the  fame.  If  it  be 
let  down  perpendictilarly,  then  the  two  aztgles 
are  right  angles,  nn<!  confcqucntly  they  are 
equal }  but  if  it  be  dr  iwu  from  any  other  part, 
and  the  two  Coi;icqucnt  Angles  rendered  ever 
lb  unequal  to  one  another  in  their  refpe^ve 
quantities,  yet  the  neafiiie  of  bo^l  of  them 
put  tog^ier  ii  equal  to  diat  of  die  two  rigjht 
angles ;  diis  muA  be  the  cafe,  bccaufe  iStuy 
have  the  fame  lenticircle  for  their  coaqnon 
ineafure,  however  different  in  thcmielves.  In 
the  fame  manner,  if  the  two  confequetit  an- 
gles bt.  divided  into  fevcral  more  aziglcs,  by 
more  lines  dravrn  to  the  vcrd^d  poiotfirom 
different  parts  of  the  verge  of  the  lame  lemicir- 
cle»  the  te  of  all  thefe  feveial  angles  put  to- 
ffiitet.  amoiiiNi.ca«^.«».the  q|iiaa%  «C  the 
Ovoftf^imK  ^.  tkt-  tee.ftokiRkJili 
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mcafures  Acm  all,  and  the  fpace  which  is 
given  to  be  occupied  is  not  the  greater,  or  tho 
jcis,  Ix  c  ujIc  It  IS  more  divided. 

Mca  do  not  fee  how  far  the  mod  funple  de- 
monftntfiona  wiU  cany  ihcea  in  duir  oonle* 
quqices.  It  feflowh  from  what  has  bean  al- 
ready proved*  diat,  if  twoflnit  Kneaaiemade 
to  cut  one  another,  fo  as  to  reprefent  what  it 
commonly  called  a  Saint  Andrew's  Cro&,  ^ 
there  will  be  fiour  angles  found  about  the  point 
of  intcrfecHon,  or  the  place  where  the  lines 
cut  one  another,  this  point  will  be  the  com- 
mon vertex  to  them  ally  and  dte  quantity  of  \ 
thefefour  angles,  however  unequal  refyoB&vetf 
to  one  another,  yet^  in  die  whole^  vnll  be 
equal  to  four  right  angles  made  by  the  lame 
two  lines,  if  placed  exa^y  tranfverfe.  Hiis 
follows  from  the  former  ob'.'ci  vation,  for  the 
upper  and  the  right  hand  angle  mui}:  be,  toge- 
ther, equal  to  two  right  angles,  becauic  they 
are  confequent ;  and  the  left  hand  and  the 
lower  ang^e  aie  m  the  ftme  manner  equal  to 
two  r^ht  angles,  becaufe  they  alio  are  confe- 
quent; and  ib  the  lum  of  die  four,  however 
unequal  among  themfclves,  mufl  be  equal  to 
that  of  four  right  aiigies.    In  the  fame  man- 
ner alfo,  if  there  be  more  than  two  ftrait  lines 
brought  to  cwk  one  another  in  the  lame  point 
there  will  be   proponionably  more  angles 
made ;  but  in  this  cafe,  as  in  the  firfl  explica- 
tion of  cooftqnent  angles  by  the  ftmidrde, 
thefum,  or.quaadly  of  all  diefe  aag^  pukto* 
gether,  will  be  equal  tc»  that  of  four  ri^l  an> 
gles.    And  this  for  the  fame  rcafon,  for  aidie 
mccifure  of  nil  thofc  in  the  former  inflance  was 
a  circle,  tlie  mcafure  of  all  thefe  b  a  circle. 

When,  by  the  interfet^Hon  of  the  tWO  ftrait 
lines  in  fomi  ot  St,  Aiulrcw*s  Crofs,  there 
are  formed,  as  has  been  already  obfcrved,  four 
angles  mund  the  point  of  hmsMtion,  vrbiidk 
point  ii  the  common  vertex  to  them  aBi  any 
tpi^  o(  dii  ftuip  which  ave  oppofiie  to  each 
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olhtr  at  ^^te  vertex,  arc  ciWcA  tret^cal  angirs, 
*rhus,  where  the  hgurc  is  reprefimttd  upright 
vpdn  pf^icr,  the  U(^>er  and  the  lower  angle 


MtthbbiiotciiMifliMdiDttiale,  Ibrthe  terni 
Mlj^riflfing  no  ttiofo  ttin  dude  die  tm  snglcs 

MOied  Undler  it  are  (^poftte  one  anodier  at 
tlie  vertex,  the  right  hand  and  the  left  hand 
angle  in  the  figure  arc  alfo  called  vertical  an- 
gles, when  fpoken  of  together,  for  they  alfo  are 
bppofite  to  each  other  at  their  vertex.  This 
figure  OBB^ihm  g^vfei  conieqiiisiit  and  vertical 

It  it  to  be  «ibfervod»  Hat  att  vertical 

Ire  equal  to  one  another.  This  will  be  eafily 
ft  rn  by  making  two  lines  iiucrfccl:  one  another 
in  this  form  of  the  St.  Andrew's  Crofs  :  the  up- 
per and  lower  angles  formed  by  this  figure  are 
acute,  and  they  will  be  found  equal  to  each 
odier,  for  this  if  a  confequence  of  dicir  bong 
formed  Bf  two  ilrait  lines,  and  inilie fiune 
manner  the  right  and  left  hand  angles  will  be 
found  obtufe  and  equal.  The  upper  angle  and 
the  left  hand  anplc  arc,  together,  equal  to  two 
right  angles,  for  thefe  arc  confequent  angles  ; 
and,  in  the  fame  manner,  the  two  otiiers  are 
equal  to  two  right  ai^es,  for  they  alfo  are 
CKMifequent,  and  tbeiefeie  die  upper  and  die 
lower  angjfe  art  cqual« 

AvCLES  equal,  A  term  ufcd  by  aftrono- 
mers  and  mathematiciims,  to  exprcfs  thofe  an- 
gles which  are  mt.Uured  by  equal  arcs  of  the 
isuxic  uicie.  I  hus,  it  a  pcrpcndicuiar  ime 
bodsnrnfiram  tbe arcumfersnce  of  adicle, 
and  ^awrfniird  to  tis  ocatic,  and  a  diameter 
«f  the  circle  be  then  ftruck,  which  (hall  be 
cx2ft]y  horizontal  to  the  firfl  line,  the  angle 
formed  by  the  ftrait  line,  and  one  of  the  femi- 
diamrters,  and  that  formed  by  the  iamc  ftrait 
lin^  and  the  other  ieimdiametcr,  will  be  both 
Iv  dtt  &Bie»  or  c^ual  arcs  of  the 
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drcTe,  dr  ts  fome  maAetnatfdans  erprcfs  i^ 
they  will  be  fubtened  by  equal  arcs  of  the  fame 
circle,  and  coniequcntiy  tiicy  wUi  be  equal  in 
quantity.  Thtt  iliU  be  imdeKODod  more  per- 
fc&lY  by  die  explanation  of  die  taking  dw 
^tantity  of  an  angle.  Thefe  aie  wiiat  ate 
called  equal  angles.  In  this  iUiiflnttion  the 
perpendicular  line  was  a  leg  common  to  both 
angles;  this  b  alfo  the  cafe  m  what  they  caU 
confequent  an^es,  and  the  term  equal  is  ufcd, 
by  way  of  dillinaion,  betnoen  the  one  and 
the  odierldndi  thoug^ibme call  both  Goii(e- 


Ancles  extfmal.  If  two  parallel  lines  be 
intcrfecled  by  a  ftrait  line,  whether  it  is  per- 
pcndicuiariy  or  obliquely,  there  are  eight  an- 
gles made  by  the  intei^edion,  four  of  thefe 
are  on  the  outfide  of  the  two  parallel  iines^. 
two  above  the  upper,  and  two  below  the  un- 
der one.  Thefe  four  are  called  the  exter- 
nal angles,  in  oppofition  to  the  ibor  odicn 
which  are  called  the  internal. 

Angles  inttrnal.  Four  angles  out  of  the 
eight,  which  are  made  when  a  ftrait  line  in- 
terfe^  two  pantUd  lines.  Thde  are  die  two- 

which  are  below  the  upper  parallel  line,  and 
the  two  that  are  above  the  lower.  The  other 
four  are  called  eauernal  angles.  Su^M^Ahhth 
lint, 

ANGLti  vOtmJ  m  Ai  fame  JUt,  Th«. 
LXpisfles  two  of  the  eig^  an^es  whidim- 
formed  by  a  ibait  lidb»  imeifeQing  two  parandL 
lines,  and  they  are  the  upper  aiul  the  lower- 
internal  angle  on  the  fame  fule.  For  a  farther 
expUcatim  9f  tbis^/ee  the  atticle  PA&AU.£Jb 
Una, 

Akcles  effo/ite  m  the  ferns  fdt,  A  term, 
ufod  by  madieinatirian^toeitycft  two  of  tfan 

eaglet 
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rivtht  angles  which  are  formed  by  a  ftrait  line 
iiitaiccbng  two  parallel  lines.    Thcfc  »e  the 
upper  txlenul,  and  die  lower  intaoaalian^. 
oh  the  Cum  fide,    Sa  tbt  mtick  ParaixEl 
Sua*. 

AvGi.F,  quantity  of.  When  there  is  occa- 
fion  to  take  the  abfolute  quantity  of  an  angle, 
the  mealurc  is  this :  take  the  vertex  or  angu- 
lar pcrint  for  a  centre,  and  fiidng  one  leg  of 
a  pair  of  oompafles  thete,  widi  die  odier  <kaw 
a  ciide,  whkh  vrill  cut  the  legiof  the  an^e ; 
when  this  is  done  the  pact  of  the  drcumfe- 
rence  of  this  circle  which  is  contained  be- 
tween thf  legs  of  the  angle  is  to  be  meafurcd 
according  to  the  general  divifion  of  the  circle 
into  degrees,  minutes,  and  fecond^.  l  is 
not  of  confequence  hovr  laig^  or  lioir  finall 
the  dide  be^  that  b  thus  Iketchcd  with  the 
comptfles,  provided  diat  it  cut  the  fiud  legs  of 
die  ai^k  in  the  fame  part,  'tis  all  that  is  ne- 
ceflary,  for  be  it  larger  or  fmaller,  -it  is  divid- 
ed into  the  fame  number  of  degrees.  The 
hgure  being  drawn  ftrait,  th-^  two  \(.'<r%  dij>in- 
guiih  a  determinate  part ;  this  is  an  arc  of  tiie 
cride,  proportioned  cxadly  to  the  extent  of 
Oofc  It-.,  and  when  this  is  done,  en  the  di. 
vi^ng  the  whole  ciide  into  the  dute  hun> 
dred  and  lixtjr  degrees^  'd«  cafy  to  fee  how 
many  of  thofe  degrees  are  contained  in  the 
arc,  thu<;  feparated  by,  or  contained  within 
the  legs  ot  the  angle,  and  this  drives  the  quan- 
tity of  the  angle,  mealurcd  by  degrees,  mi- 
nioes,  and  leconds. 

It  is  a  ditmnftance  of  importance  dwt  die 
mcafiiie  is  die  (iune,  throu^  uduitibever  part 
of  the  legs  of  l))e  angle  the  circle  is  drawn 
which  is  to  mcafure  its  quantity.  If  the  legs 
of  an  angle  drawn  upon  p^pcr  he  four  inches 
long,  and  in  order  to  mcufurc  the  quantity  of 
that  angle,  a  circle  be  drawn  by  a  pair  of 
compaiTcs,  one  point  of  which  15  i^Acd  ai  tlic 
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vertex  of  the  angle,  and  the  other  }flg  (epa- 
catedtodiediflanceof  oneuiGiifroiiiit;  and 
after  this  die  legs  of  the  conpaOes  be  divid- 
ed to  three  inches  diftance,  and  one  point  be- 
ing again  fixed  at  the  vertex,  another  circle 
be  drawn  with  the  compafles  thus  open ; 
there  will  be  found  two  circles  cuttingthe  legs 
of  the  angle  at  different  diftanccs,  and  two 
arcs  of  circles,  contained  between  die  upper 
and  die  low«r  part  of  the  of  the  an^l^ 
very  different  in  bignefi,  but  belong^  to 
circles,  alfo  very  different  in  their  diameter, 
their  meafure,  in  proportion  of  the  circle 
to  which  they  belong,  will  be  the  fame :  that 
is,  the  (mailer  will  contain  a  proportion  of  the 
fmall  cude,  exa^y  equal  to  diat  portion  of  the 
larger  drde,  which  b  contained  in  die  larger. 
Each  are  vrili  therefore  contain  the  fame 
number  of  degrees,  minutes,  and  feconds  of  a 
circle,  and  each  will  equally  give  the  meafure 
or  quantity  of  the  angle,  and  it  will  be  the 
fame  in  each  to  the  utmoft  precifion. 

Tis  plain  to  experiment,  diat  die  arc  of 
the  laige  cude  urill  be  defcribed  by  the  com- 
pafTes  in  the  fame  time  that  the  arc  of  the 
fmallrr  is ;  and  that  If  the  compnflos  had  three 
inftead  of  two  legs,  or  when  open,  to  the  di- 
ilance  of  three  inches,  if  a  point  ifTued  from 
die  outer  1^,  wMdi  toudied  the  paper  at  <me 
indi,  lb  dttt  die  two  drdles  might  be  de-' 
fcribed  together  ;  it  is  evident,  that  in  this 
cafe  they  would  both  be  defcribed  in  the  fame 
timCt  when  the  outer  point  h?.d  defcribed 
the  larger  circle,  the  inner  point  would 
have  dcicnbtxi  the  fmaller ;  and,  in  tiic  fame 
manner,  exa£Uy  at  die  time  dnt  die  outer 
point  had  mailced  any  part  of  the  great  cird^ 
the  inner  one  would  have  marked  an  eqtial 
part  of  the  fhialler.  Rcdticinr'  thi«;  to  the  im- 
mediate cafe,  wiicn  tht:  out'jr  point  of  the 
compafles  had  drawn  that  arc  of  a  lafge  circle, 
whidi  extended  from  one  1^  of  the  ai^  t» 
die  iidKT}  in  die  lOMto  part  where  that  aide 
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iot-'llieiii*  die  inner  pouft  wbdd  deibiuMf  to 

]Uive  marlced  alfo  cxa£dy  that  aic  of  the 
finaller  circle,  which  extended  from  one  Ic 

lo  the  other  in  tlic  part  nearer  to  the  vertex  in 
whi^-h  that  fiTiulicr  tirck  cut  thofc  legs.  Thus 
it  appears,  tiiat  the  arc  of  the  lnrn;cr  and  of 
the  ijnallcr  circic  arc  ilrutk  at  the  i\unc  time, 
and  confcqtieiitly  they  are  and  mult  be  eqiul 
in  their  proportido  lo  a  arater  »^  tbeir  mca- 
fiue  ia  degrees  «Dd  miiwrtca,  acoudingto  the 
tiiiiv«rial  divlfion  of  a.  ciicle  eqval.  Each  arc 
of  thcfe  two  bearing  the&nie  proportion- to  its 
xefpe£tive  circle. 

The  imporLancc  of  this  truth  is  very  evi- 
dent,  and  its  ufc  very,  extcnfivc.  As  v,  c  can 
cart)'  the  legs  of  this  angle  with  the  pen  to  any 
extent  upon  the  paper,  ib  in  the  imagination 

we  can  extend  them  off'finm  it»  and  idiat  into 
indefinite  fpac^  (or  die  mind  allows  no 
hotmds  in  the  exienfioa  of  lines.  AnA-  'tis 
owing  to  this  fiog^  confidetation)  plain,  eafy, 
and  Hmpic  as  it  is,  that  we  are  able  to  inea- 
fiire  out  the  whole  expanfe  of  the  univerTc,  and 
give  its  place  to  every  Aar  In  the  fkics.  'Tts 
on  this  principle  that  we  nicallne  the  Jkilance 
bttM'ccn  Uar  and  lUr,  and  that  we  are  able,  by 
means  of  a  little  circle,  or  a  pan  of  a  circle 
of  brafi*  to  mealiire  arcs,  in  thole  vaftard^ 
which  we  imagine  in  the  ftany  heavens. 

To  execute  this  furpiifii^  tiung,  no  more 
is  necellary  than  this,  let  a  trae  tilde  be  made 
of  brafs,  or  any  other  material,  and  let  it  be 
regularly  divided  into  three  hundred  and  llxty 
dce;rees.  All  circles  we  know  arf-  thus  divided 
in  order  totlie  admeafureinent  ot  tlicir  fcvcial  i 
par^  thelargedas  well  as  thclcaft.  Wc  liavu 
adefiretoknowthe  diftaoce  of  two  ibis  in 
the  heavens.  To  mealliie  it  we  aie  to  6xpg^c 
a  larg^  circle  drawn  in  the  heavens,  die  cir- 
eunifcrencc  of  which  cuts  thofe  two  ftars. 
When  this  is  done,  on  the  princii  'c  already 
kid  down  for  the  meafuring  an  angle,  that  all 
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aics  of  elides,  which  hear  equal  psopocdoif 
to  their  circles,  are  equal,  there  will  need  no 
more  to  ioiow  at  wiiut  diftnice  they  are  front 
one  another,  tlian  the  knowing  at  what  diltancu 
are  the  line's  ot^  which  th^v  are  vicwal  alon^ 
this  circic  of  braii>,  ior  all  circlt:>  L>cti>g  alike, 
theie  lines  accthe  1^  of  an  angle  on  thebrafii, 
whichbei  ng,  by  the  ims^nationy  extended  into  , 
the  heavens,  are  carried  bejKmddiofe  fins,  of 
at  Icafl  to  diem.  Thus,  their  diitance  is  mea- 
furcd  by  an  arc  of  a  circic  which  meafures  the 
quantity  of  a  part  of  an  angle,  and /the  quan- 
tity of  all  p.irts  ot  the  l-inic.ui^le  being  equal 
in  their  proportion  to  a  cu'cle,  or  their  num- 
ber of  degrees,  minutes,  and  feomds,  die  two 
lines,  along  which  they  are  viewed,  giving  tho 
two  Ic^  of  an  an^e  on  the  heals  cirde,  dM^ 
arc  inilandy  meafured  by  a  certain  number  of 
the  degrees  marked  on  this  circle,  and  juft  fo 
many  degrees  of  a  trrcatcr  circle,  th.it  is  jufl  ftj 
many  degrees,  minutes,  and  fecond^  dillant 
are  the  two  legs.of  the  angle,  where  tlicy  reach 
die  fiany  heavens^  diat  b,  juU  fo  many  de- 
grees diflutt-aie  diofe  two  Ikus  from  one  an- 

OthCfir. 

So  eafy  is  the  meafuring  out  the  heavens^ 
[  and  afcertaining  the  places  of  the  ftar*;,  when 
(  it  is  brought  to  practife,  difficult  and  lirangc 
as  the  attempt  appears  to  the  uninltructed  ;  and 
on  fuch  plain  and  fuch  caly  methods  ot 
working  does  it  depend. 

The  method  of  dtnng  ie  is  this ;  acirde  of 
brsfi  is  divided  into  diree  hundred  and  lix^ 
degrees,  and  die  ftars,  whofe  diftance  is  to  be 

determined,  are  viewed  from  its  centre.  The 
eye  being  placed  there,  is  dircv.tckl  to  one  of  the 
ftirs,  thro'  t  .vo  lights  placed  in  a  Iric  uachinj 
trom  that  centre  to  the  circuniUicnce.  The 
odierftaris  then  viewed  by  the  cyciUU  phtced 
in  the  centreof  the  brafs-circle,  thiro*  two  ii^ha 
in  a  moveable  ndcr,  which  is  Iwought  to  an- 
fwcr  in  a  line  to  the  (econd  (far,  as  the  luie  it- 
fdf,  through  which  the  fiift  was  viewed,  did 
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lo  it  The  line  and  the  luler  now  ferm  the 
twol^of  an«igj(et  at  the  vertex  of  which  die 

«ye  is  placed  which  views  the  two  ftan  i  and 
the  innagination  continues  thofe  Jc'-^  to  thofe 
ftars.  If  they  were  in  reality  fo  conanucd,  and 
a  2;reat  circle  was  liruck  in  the  heavens  cutting 
thein  at  the  piace  ot  the  two  liars,  as  the  brals 
dideiiocs  at  the  place  whore  ifaejr  nieet  itt  cir- 
ciimfioence ;  the  whole  would  be  jitft  in  the 
£cuatioa  of  the  fbur-l^db  angle  made  upon  the 
paper,  it  WWild  be  an  aog^e  with  its  legs  ex- 
tended to  a  great  length,  and  cut  in  two  places 
by  two  cirdcs,  the  one  drawn  near  the  ver- 
tex, the  other  at  a  great  diftance  from  it.  It 
has  been  already  obicrvcd,  tliat  the  two  arcs  of 
drctea  cootuned  between  tfaefe  legs  at  the  dif- 
ferent dlftanc^  although  very  difibent  in  their 
abfolutc,  would  be  altogether  the  (amein  their 
relative  dimcnQons  i  that  is,  the  (xnaller  would 
contain  juft  as  many  of  the  three  hundred  and 
lixty  degrees  with  tlicirminutcb  and  icconds,  as 
the  larger,  and  therefore  its  quantity,  as  part 
of  a  circle,  would  be  die  lame :  diecaieis  juil 
£0  with  thefe  two  cbrdes,  die  one  fiippofed  to 
be  made  in  the  heavens,  the  other  a£bially 
lomwd  in  the  brafs.  Although  die  arc  of  the 
greater  would  be  vaftly  large  in  proportion  to 
that  of  the  lefler,  or  brafs  circle,  yet  they 
would  be  both  arcs  of  the  fame  quantity  m 
proportion  to  liie  general  divifion  of  a  circle ; 
and  the  one  would  contam  at  many  decrees  as 
die  other*  It  is  therefore  only  coundng  the 
number  of  degrees,  which.the  arc  of  the  bni6 
circle  contained  between  die  line  and  the  ruler 
has  in  it,  and  jufl  fo  many  muil  there  be  in 
that  above  in  the  heavens  ,  confequently  the 
fi^rurcs  marked  on  the  edge  01  the  brals  circle, 
and  declaring  how  many  degrees  tlicre  are  in 
tiut  arc  contained  between  the  line  and  ruler, 
Cdi  Jmtw  many  degrees  of  a  circle  the  two 
flan,  -which  were  the  ^tjeft  of  die  oUerva* 
.tioq^.. are  from  ooeaoDiba:;  ^ 


Tht  madnmadcal  winimenNiidcefs  have 
an  inflnimeot  prepared  far  tUspuipofe,  whidi 

they  call  a  protraaor,  Thil  IS  a  fedHCiideof 
brafs  divided  into  degrees,  and,  according  10 
its  fizc,  into  fmaller  divifions  under  thefe.  To 
mcafure  an  angle  by  this  inlh  umcnt,  the  cen- 
tral point  of  the  jMotracV^r  li  Lo  be  laid  upon 
the  vertex  of  tne  angle,  and  a  feuudiameter  of 
kiqpononeof  thcl^  of  the  aiig^ninning 
ftomdiatvcrtexi  dw  oAer  leg  then  (alia 
anodmrpartof  dm  madMdedgeof  theinftni- 
ment,  anddiole  marin  ^e  the  quaiMily  of  the 
angle,  or  die  number  of  degrees  contained  in 
it.  Nor  is  the  mcafiiring  of  angles,  already 
made,  all  the  ufe  of  this  inftrument.  *Tis 
eafv  to  fee,  that  it  will  fcrve  for  the  ckzQ.  and 
accurate  drawing  of  angles  of  any  number  of 
degrees.  If  a  ftnut  line  be  mariced  vpon.  pa- 
per, and  the  Ibnidiameter  of  die  pratrafior 
be  laid  evodjr  upon  and  aloi^  ib  that  its 
(Central  point  foSs  upon  one  «nd  of  die  lincy 
you  have  then  a  vertex  and  one  leg  of  an  an- 
gle. While  the  protra£lor  lies  thus  on  the 
paper,  make  a  mark  with  a  pen  at  the  divifion 
you  chui'e,  fuppofe  it  fifty,  or  whatever;  clofc 
to  the  edge  of  tlie  protractor.  When  this  is 
done,  take  away  the  inftrument  and  draw  a 
ftrait  line  from  this  madk  to  the  extremity  of 
die  firft  line  wfaich  had  lain  at  the  centre  6f 
the  drde ;  and  dus  .ftcond  line  makes  the 
other  leg  of  an  angle  of  .die  fifty  degrees  re- 
quired, .which  you  haw.  now  compieaL 

ANGUILLA,  tfx  Eel  A  conftellation  now 
firft  offered  to  the  aftronomical  world,  and  com- 
prifing  a  number  of  unformed  ftars,  fome  of 
them  veiy  coiifpicuous,  over  the  lieads  of  Ca- 
pricorn and  Sagittary.  It  is  an  afterilxn  of 
confidenble  extent,  and,  in  proportion  to  the 
ipace  that  it  occupies  in  the  heavens,  b  not  ill 
iunuflked.widifiafs,  Theiigureisthatofthe 
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common  ed  in  tliat  convoluted  ihle  in  wliidi 
i^is  ufually  feen  when  in  motion*  But  the 
contortions  of  its  Sody  ate  not  many  nor  vio- 
lient,  fotfacynuke  it  Toy  happily  comprife  the 
flats. 

The  conftcllations,  between  and  among 
which  the  Anguilla  is  placed,  are  the 
Equulcus,  the  Dolphin,  the  Eagle,  and  the 
Serpciit  of  Ophiucus.  rhefc  are  above  and  be- 
fore it.  And  it  leant  rutirang  ftom  Aquarius, 
and  over  the  beadsof  Caprioim  andSagittaiy. 

The  eonfpicuous  flan  in  dus  conftdDation 
are  tbirty>>feven,  and  Jeveral  of  them  are  vcry 
large  and  farig^t  ones;  in  gtneial  they  are 
lb  placed  as  to  mark  the  figure,  and  make  it 
very  diftinguifhablc  in  its  whole  courlc.  They 
arc  difpofcd  in  the  following  manner  i  there 
is  one  at  the  tip  of  tiie  incut,  or  verge  of  the 
mouth  of  the  £d,  and,  at  fome  diftance  be- 
hind thiv  dtere  are  two  attfae  lidesof  the  up- 
per i»it  of  liie  headf.  wbidi  ibnd  as  eyes 
thefe  dnee  are  aO  wry  brightand  ooQ^icaous } 
dntatthenouiii  h  the  hrgeftof  dwoi^  At 
the  flrft  bend  of  the  body  there  are  three,  all 
aear  the  outlines,  two  are  near  the  upper,  and 
one  at  the  centre  of  the  bend  at  the  under : 
this  is  a  large  ibr,  as  is  alfo  the  hrl^  of  the 
others  ;  the  more  remote  is  fniallcr,  and,  when 
nicely  examined,  is  found  to  be  a  double  flar, 
*  or  compofed  of  two  icfler  ones.  Beyond  thefe 
^fotvmore  in  aldndof  duflei,  oneis  in  die 
out'line  near  the  bisnd,  die  odierthree  are  at. 
a  Utde  diftance  behind  and  above  diis;  diey 
fan  in  neatly  a  Ibaut  line  from  the  upper  out- 
line i-  die  two  upper  are  fmall,  the  lower  is  a 
ven,'  large  and  brlutit  fhir.  At  fome  diflance 
behind  thefe  is  one  lit It.ir  in  tlie  lower  out- 
line; at  a  diftance  behind  this  arc  three  in  the 
body  in  an  oblique  line,,  all  fmall ;  beyond 
tbefe  are  duce  odier  alfo  finall,  more  difiant 
from  one  anodier,  and  in  a  more  ohlique  line  j 
and  the  middle  one  of  thefe  is  a  veiy  large 


and  fari^t  one.  Bejood  dide  ftands  a  4m^ 
final]  ftar  in  the  upper  out-line }  there  is 
alfo,  in  die  upper  out«line,  a  very  latp 
one.  At  n  diitance  liehind  thefe  are  two 
in  tl)e  body  ;  and  at  the  next  bend  a  iaigeftar. 
in  the  lower,  and  a  much  larger  in  the  upper 
out-!tiie.  Beyond  thefe  are  three  near  the 
lower  out-line ;  then  tJirce  more,  two  near  die 
loAver  and  one  pear  the  upper ;  theii  two  more 
both  near  tfa«  lowers  acidia%,  two  at  the 
extremity  of  die  tail,  both  finall.  Thus  is 
the  coi&fe  of  dus  conMadon  difliiiay 
marked  from  near  the  body  of  the  Serpen^ 
where  the  hand  of  Ophiucus  has  hold  of  it,  to 
the  (houlder  of  Aquariui>.  and  all  die  way  in  n 
diflindnuunner.. 

ANGUINITKNS.  A  name  by  which 
fome  of  the  agronomical  writers  have  called 
the  conltellation,  which  is  more  generally 
named  Ophiucus  and  itrpcnurJ^  'I'his  is  a 
name  pn^ierer  by  fiur  dian  dioie  of  die  feveral 
Gredc  betoes,  by  vAudi  it  is  called  front  ad 
opinion  of  its  luwing  been  devifed  in  honour 
of  tlicir  exploits  ;  fince  'tis  certain  the  Greek* 
received  the  figure  from  the  Egyptians,  who 
knew  nothing  of  their  hiftory.  The  old 
writers  called  the  kneeling  fieure  in  the  fkies 
Eftg6tui/my  cxpreffing  a  man  kneeling,  and 
this  Anguioitens  is  a  proper  name  for  the  hguie 
ofamanflrugg^Bng  wKb  afinke,  itexpwfles 
all  dut  need  be  ooncctved,  and,  like  the  odier 
names  Of^ucus  and  Serpentarius,  does  better 
than  that  of  Camabos  or  Hercules,  as  ibme 
have  called  this  as  well  asdiatkneeUi^  %ire; 

Set.OPHWCVS^ 

ANGUIS,  or  Akguis  ct;i,Arir.  One 
•  of  the  coniieilatioiis  oi  the  noriiiern  hemi- 
I  iphere,  more  ufually  known  by  the  name  of 
I  Serpens,  or  Serpens  Ophiuci.  It  has  obtain- 
ed its  name  of  Angois  iEfeulapii  fn  m  the 
O  2  Grecian 
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^yiecian  ftoiy,  that  makes  Ophiacus,"between 
*whofe  legs  the  levpent  is  placed^  and  who 

fcems  vidurioii»  over  it,tobe  iEfctilapias.  They 
fiiy  thnt  li's  I'icVory  over  this  fcrpc^it  rr.eairt  no 
jTJorc  than  liis  pawfT  of  hea!in'!;  the  bites  of 
thofc  venoiiKius  iuiinKiN;  anJ  tinker  td!  u*,  he 
'was  raifcd  up  into  the  Ik-ies,  wiih  this  trophy 
of  his  ait,  under  lus  feet,  at  the  requeft  of 
JVpoUo,  by  the  hand  of  Jupiter.  The  Greeks 
'Were  rcailf  at  invention ;  and  dtis  *is  not'die 
-only  proof  they  have  given  us  of  it  in  this 
fingle  oonileUation.  They  received  the  figure 
of  this,  among  others,  from  the  E.'ypttnn<;,  by 
<whom  they  were  tni;^!^ht  the  rudimcrus  ot  that 
aftroru>niy,  which  thuy  afterwards  rai fed  iutofo 
noble  a  fcicjitc.  They  gave  names  as  they 
pleaied  to  thofc  figures  of  the  heavens,  which 
Thales,  and  o^ers,  brou^t  adM>iig  them  from 
diefe  people,  hut  they  did  nat  always  i^ree 
upon  the  ftory*  This  Serpent  and  Qphiucus, 
fometimes  they  made  Carnibas  killing  one  of 
Triplolemus's  dragons,  fometimes  i£fcula- 
pius,  as  already  obfcn'ed,  and  fomctinies  Hcr- 
<ulcs  killing  the  famous  Lydcan  ferpeot  of 
the  fiver  bcgans.   ^te  Ophxucus. 

ANS AT£D.  A  tenn  ufcd  by  Tome  df  the 
earlier  allnuiomcny  10  exprefr  an  appearance 
of  the  planet  Saturn,  when  it  leenit  to  have 
«  haniUe  on  eadi  lide.  One  of  die  firfi 

difovcrics  of  the  telefcope,  when  brought  to  a 
tolerable  degree  of  perfection,  was  that  Satn'-n 
did  not  appear  like  the  other  planets.  (].ihleo 
^n  16^10  luppofcd  it  coni])(ired  (.1  t'ircc  11^:^, 
a  larger  in  the  n-icidh,  and  a  Ini.iIIcr  on  each 
iidc,  and  he  cunuaucd  his  oblcr\atiuns  till, 
.as  himTdf  oblerves,  die  two  lefler  fiars  difap- 
lieared,  and  the  ^danet  looked  like  the 
<«theis.'Odier  afiranomeis  alio  a  litde  after  ob* 
',krvcAy  J^at  diis  aniated  appearance  of  Saturn 
*was  not  continual  or  permanent  but  that  be 


often  16ft  ifaele  handles,  or  ears,  and  wb 
round  and  fimple,  ISce  die  odier  planets. 
What  Galileo,  and  his  fiicceflbrs,  took  for 
diflindt  ftars,  or  for  die  handles  afiixed  to 
thi=;  1 !  net,  were  parts  of  the  ring  of  that 
planet  on  each -fide. 

Saturn,  which  is  a  a  vaft  diflance  from  the 
fun,  beiide  live  fatellites,  which  ferve  to  him 
as  moom,  has  a  lucid  ring,  furrounding  his 
^be  ata  finall  diftance :  this  is  probably  form- 
ed of  a  gireat  number  of  fttellites,  performing 
their  revolutions  about  his  globe  in  circles,  a 
little  remote  from  one  another.  Howfoe\'er 
that  be,  we  fometimes  fee  this  ring  confidcr- 
ably  broad,  and  fometimes  narrow,  and  finally 
at  other  times,  whrn  it  picilnti  only  an  cdee 
to  us,  it  quite  difitppcars,  that  edge  not  rc- 
fleding  light  enough  to  make  it  vUiMe  at  fo 
g^t  4  diftance.  When  the  liag  appears  to- 
leraUy  broad,  it  reprefiaitt  theiiandles,  or  the 
two  fbars,  defcribed  by  .Galileo  and  odieci^ 
cn  the  ring  is  in  (tich  a  Htuation  as  qpdte 
to  dilappcar,  Saturn  loofcs  his  ania;,  or  ears^ 
or  his  two  attcndajit  ftars,  as  Galileo  called 
thcni,  uiUppcar  i  and  he  is  viewed  lilce  the 
other  planets. 

ANSER,  tJ}^  goofe.  A  conflellation,  or  ra- 
ther n  part  of  a  condcllation,  in  the  northern 
hcmilphcic.  The  wiiole  is  the  Fox  and 
Goofe,  i^  utpecula  tt  Aiij'er  j  and  inis  is  one  of 
the  Hew  oonftelladons  of  Hevelins,  fmuied  by 
diat  audior  out  of  die  ftars,  not  comprifcd 
under  the  out-lines  of  theantient  figures,  and 
called  Stellae  Inforroes,  or  unformed  ftars. 
This  co'tfteHatirtn  is  placed  over  the  Eagle, 
v.  ith  a  httle  one  called  tiic  Arrow  between, 
and  icems  running  toward  Hercules.  This  is 
one  of  thofc  added  of  late  days  to  tlie  forty- 
eight  aniient  afterifins,  to  the  great  advantage 
of  aftronomen.  F«r  the fian  imnfrifii  in  it^Jk 
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'  ANSER  KMERICANUS.  A  name  by 
'wlikh  feme  of  the  late  agronomical  u  i  kcrs 
Tiave  called  the  new  lou^hfrn  corR  Ihtion  the 
'Toucan.  It  is  a  v  ry  ill  n mv  ;  tor  this  bird  is 

rot  at  all  of  the  goolc  kind,  "i'lic  conilella- 
'tion  is  a  linali  one  toward  Ac  fouth  pole,  fi- 

tuated  brtween  the  Phanix  and  the  Vidian, 
ud  compofed  of  nine  ftaxi.   S»  the  ariidc 

TOUCAK. 

ANTARCTIC  pel.  The  fouth  pole. 
Sff  th-'  arlicks  FoLBsef  thewsrldandQiKX-LT^i 
•ef  the  Jpb{re^  • 

ANTARCTIC  dreU,  A  term  that  we 
tneet  with  veiy  frequently  in  the  writings  of 
the  old  aftrononMTs.  Thejr  exprefs  by  diis  the 

largclt  parallel  thai  is  kept  entirely  below  the 
fiorizon  of  any  pl.u-e  in  t?ic  iicrth  !.u!tuHc. 
Thi<;  parallel  is  wlui  they  called  the  Antarctic 
circle,  as  on  the  other  hand  the  largeil  pa- 
raiiti  tim  wa*  fecxi  entire  above  the  horizon 
they  called 'die  Asdk,  citde.  And  as  they 
^wnd  tb^  whatever  ftars  were  contained 
arithin  the  compaft  c^-ihe  Ar£tic  circle  could 
jiever  fet,  but  were  carried  about  in  thetr 
whole  revolution  above  the  horizon,  and  al- 
ways; to  hcfcen  fo  they  comprchrndcJ  within 
the  y\ntarclic  Circle  all  Uiofe  it^ib  which  never 
couid  rife  in  that  place,  but  were,  in  their 
whole  xevoltttion9.carried  about  below  the^o- 

Al^TECAKlS,  ihe  little  deg.  A  name  give« 
to  that  conlicllation  becaufe  of  its  riling  before 
•Sinus.    The  P'gyptians  were  the  inventors  of 
both  thtfc  co!i!kl:.it";ons;  and  it  i?  plain  that 
Jthey  inveintcd  thde  in  Egypt,  although  it  is 
•  cmdent  thqr  brot^jht  many  of  .the  others 
.with  them  from  feme  other  place.  The  fign 
Vvt^  betokened  harveft*  and  the  %ure  of  a 
.saaidor  womanjof  the  barveft*wodj^  with  an 


c^r  of  com  in  her  hand,  was  made  to  receive 
thofis  ftars  which  occupied  the  fpace  in  the 
heavens,  w!"iich  the  fun  entered  at  the  ap- 
proach of  h:irvL-ll :  in  the  fam.-  manner 
Aquarius,  a  hanun  figure,  powcriag  water  out 
of  an  urn,  was  made  the  conilellation  at  the 
entrance  of  die  fun  into  ixdiich  die  rain  and 
bjd  weather  of  winter  came  on.  This  was 
the  meaning  of  thofe  figures,  and  diole  figures 
the  Greeks  had  from  the  Eg)  ptiaiis  ;  but  they 
were  not  dcvifed  in  Egypt,  for  they  do  not  fuit 
the  Ibafons  of  th  it  countn,'.  In  E^vpt  the 
harvcft  is  not  in  Autumn,  but  in  :rch  or 
April ;  and  their  winter  is  the  hncli  iciluu  of 
the  year:  neither  can  the  urn  have  any fignifi  . 
cadon»  futce  ^ey  have  there  no  rain  at  all. 
The  Egyptians  therefore,  who  were  a  colony, 
(ent  off  from  fomc  larger  nation  to  the  Nile, 
cnrric-d  with  t!um  thLfc  conflcllations,  which 
they  had  found  etlabliflKd  iii  their  original  ha- 
bitation, and  which  fuit  d  that,  .".s  it  docs  all 
Other  countries  iti  the  temperate  zone  i  b*il  not 
that  place,  where  they  now  were. 

This  is  palpably  die  cafb  vndi  itilped  to 
thefe  and  to  feme  other  of  the  old  fbrty-eig)it 
condeUations,  probaWy  widi  moft  of  du»ni» 
hat  that  there  were  fomc  invented  while  they 
were  in  Egypt  is  ceit.:in.  This  little  dog  and 
tlie  larger,  are  twoc4  them,  and  they  aHbrd 
convmeLng  proofs  of  it,  feeing  they  relate  to 
things  iwliich  ceuM' be  observed  only  in  Egypt, 
;'nd  whidi  oMcemed  that  coontr)'  only.  This 
(hews  us,  diat  diey  were  not  idle  afin)nomeis» 
but  that  fome  part  at  leaft  of  whatthrGreefcs 
obtained  from  them  was  of  their  own  invention 
there.  They  had  nothing  fo  worthy  of  their 
obrcrvation,  nothing  fo  important  to  them 
while  in  Egypt,  36  the  rifing  of  the  NUe  j  for 
it  was^themudieftby  this  nvcr  on  which  they 
fowed  the  com  for  their  early  harveft,  and  on 
this  depended  all  dieirencreafe.  They  found 
that  dw.ttme^l  die  fun's  being  undir  Le^ 
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that  the  thr.c  when  a  certain  ftar  of  the  firll 
magnitude,  the  brighteft  and  moft  cojifpicuous 
in  the  whole  heavens,  emergeJ  out  of  his 
rays,  and  appeared  before  day-break,  was  the 
period  of  the  waters  beginning  to  rife.  The 
Nile  was  called  Sins,  and  they  called  dila  ftar, 
which  had  fome  relation  to  its  fwelling,  by  a 
name  derived  from  that  of  the  river  Sirius. 
When  they  had  occafion  to  funn  this  into  a 
conftcllation,  they  choll-  the  watchful  and  the 
faithful  dog  for  the  creature.  They  accouiitcd 
their  year  ixom  the  firft  riling  of  this  ftar, 
which  waa  their  necedacy  day,  and  they  p^d 
divine  honoun  to  the  ftar»  and  to  the  animal, 
under  whofe  figure  tli^  had  arranged  the  con- 
ftellation,  by  the  name  of  Anubis.  They  ob- 
fcrved  a  couple  of  other  ftars,  which  always 
■"arofc  a  little  before  the  others^  and  thefe  they 
alio  remarked  with  reverence,  as  the  fore-run- 
ners of  the  more  impoitant.  They  rcprc- 
fcntcd  thefe  under  the  figure  of  a  little  dog  pre- 
ceding, or  leaduig  in  die  greater}  and  the 
Greeks  received  one  and  the  other  finom  them, 
continued  thefig^res,  though  unacquaintedwith 
their  meaning,  and  that  the  origin  of  the  fci- 
cnce  might  fcem  to  have  been  with  them,  gave 
parts  of  their  own  hUior)'  or  fable  by  way  of 
explanation  to  them.  T'hcy  make  the  little 
dog  one  of  the  creatures  of  thai  uiclul  fpecies 
belonging  to  die  huntfinan  Orion,  and  the 
greater  the  femoua  guard  of  Europa,  ^i^h. 
afterwards  became  the  follower  of  Cephalus, 
and,  after  being  turned  iatD  ftone  at  Thebes, 
waa  taken  ihto  the  ikiea. 

ANTTXF-DENT  quantity.  A  term  tifed 
to  cxprcU  that  of  two  numbers,  or  qualities, 
which  have  a  ratio  to  one  another,  which  is 
^aced  firft.  If  bodk  are  equals  the  catio.iactf 
equality.   &f  Ratio..  / 

ANTINOUS.  A  name  of  one  ef  die 


conftciiationa  of  the  north  cm  hcmifphcre.  It 
is  of  a  middle  period,  much  older  than  thofc 
which  we  call  the  new  confttllatioas  of  that 
hcmifphere,  diefe  having  been  made  by  Hevo- 
lius  out  of  tbe-uttformed  flais,  and  much  la- 
ter than  the  old  forty-eight,  ft  has  been 
formed  in  the  manner  of  thofe,  from  fome  ftars 
left  uncomprifed  in  the  out-lines  of  the  other  ' 
conftcllations,  and  added  to  the  nunii»er.  The 
perfon  reprefented  is  Antinous,  the  favourite 
of  Adrian,  a  youth  of  fine  fhape  and  fi- 
gure, and  die  flars,  out  of  wkich  it  is  cooipo- 
fed,  have  been  ufed  to  be  reckoned  among  the 
unformed  one*  of  the  Eagle.  It  is  hence  that 
the  old  writers  comprife  all  the  ftars  belonging 
to  this  conftellation  under  that  of  the  Eagle  \ 
and  while  fome  of  the  moderns  count  them 
ieparate,  otheri>  follow  the  antients,  and  mak-' 
ing  the  Eagle  and,  Antinous  one  conllellation^ 
count  d>em  together* 

Antinous  is  a  confiderably  large  conftella- 
tion, and  in  proportion  to  its  extend  it  com- 
prehends a  confiderable  quantity  of  flaia,  ani 

fome  of  them  very  confpicuous.  It  is  lepve^ 
fented  in  the  fchemes  of  the  heavens  in  ffgn 
of  a  naked  youth,  of  very  good  proportion,, 
and  in  a  pofture  that  is  neither  Ihinding,  fit- 
ting, kneeling,  nor  lying,  but  I'eems  as  if  he 
wcic  iaihng  through  the  air.,  i  he  whole  fi- 
gure is  reprefented  nakedr  the  head  is  covered  \ 
widi  hair»  and  die  body  buU^  rather  than, 
thin,  the  legs  ace  bent,  badcwanh,.  and  the 
arms  expanded.  The  conftcl'ations  betweea 
which  Antinous  i&  placed  are  the  Eagle,  Ophiu- 
cus,  Sagittary,  and  Capricorn.  He  is  placed 
jult  under  th.c  Eagle,  and  at  fome  diftance  over 
tile  head  of  Capricon,  the  hair  of  Antinous 
comes  juft  under  the  throat  of  the  Eagle,  his 
left  hand  and  left  foot  are  bent  at  a  fniaH  di- 
flancerromdie  tsil  of  Ophhicus  and  die  Serpent 
His  rig^  knee  bends  down  towards  the  flow- 
,  tng  mamk  of  Sag^ttary^  ami  the  horns  of  Ca*  « 
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jvicom  are  about  of  an  equal  diftance  from  it. 
Antinous  does  not  occupy  the  whole /pace  be- 
tween thcle,  nox  docs  it  cooiprchend  aii  the  lb:  s 
there  j  but  dieieaieagreatiiunjrpf  tban  ver/ 
happily  oooifriiediiiit  Theibn.cfQpi4>icuoui 
Jiae  in  Antiiioiii  m  counted  hy  Ibvdiitt  to 
he  nineteen :  of  theTe,  the  mod  coafidenMe 
are  lour  in  the  right  amit  one  in  the  left,  and 
two  In  the  left  hand  ;  there  is  alfo  a  very  bright 
one  at  the  bottom  of  the  neck,  and  one  on  die 
right  ftioulder ;  there  arc  three  in  a  clufter  on 
.the  idt  fide,  one  on  the  belly,  and  tiircc  on 
.die  left  hip.    Theee.an  dfi»  tim  on  die 
jjgbt  thig^  iqhb  on  die  left  Ug^  and  three  on 
die  left  foot  i  one  of  diefe,  uriiich  is  A  die 
gre^t  toe,  is  a  very  confiderable  and  blight 
jftar.    The  whole  conftellation  is  very  wcU 
marked^  and  ealtiy  djftinguiflied  in  .the  hea- 
vens. 

ANT^Cr.  One  of  thofe  tf Tm>  which  the 
antients  uTed  to  exprcfs  the  uuicrcnt  fituation 
joi  paits  of  the  ^obc,  by  die  idadon  which 
die  tbttaH  inhabitants  bore  to  one  anodier. 
Thus  when  people  lived  lb  near 'to  one  an- 
«diery  that  there  was  no  obfcrvablc  difFcrencc 
between  the  horizons  of  the  two  places,  tlicy 
were  called  Synaxi,  neighbours  ;  and  when 
ihey  lived  in  oppofite  pait^  of  the  fame  parn!!i!, 
io  that  they  had  the  Unic  courle  of  fcaibns,  but 
jn  oppofidon  of  day  and  nig^t,  it  being  noon 
at  die  one,  when  it  was  midnight  at  the 
cdier,  they  were  called  Periaeci^  oppoTttes; 
and  Drticn  two  people  lived  in  places  that  lay 
in  parallels  at  an  equal  diflance  from  the 
cqutitor,  but  on  the  oppolite  fide,  they  wi.  re 
called  Antxci.  Though  thcfe  people  live,  the 
one  in  the  norfh,  and  the  other  in  the  foiuh, 
yet  bong  at  eqiul  diitancc  from  the  line,  they 
have  die  (lune  leafons,  but  at  different  times 
•of  die  year,  and  dieir  encreafe  of  days  and 
.ii^jlbia  areejual*  There  is  anodier  thing  al- 


fo in  which  they  agree,  that  is,  the  elevation 
of  the  pole  is  the  fame  in  botli  j  but  in  one 
the  north  pole,  and  in  the  other  the  iouth 
pole  is  derated.  It  foUowa,  that  as  the  peo- 
ple who  Ihre  in  the  oppofite  poinis  of  the  fame 
paralld«  have  midnight  et  one»  when 
it  is  noon  in  the  other ;  fo  thefe  who  live  in 
parallels  equally  diftant,  though  on  die  two 
lides  of  the  equator,  have  the  longeft  day  in 
one,  when  it  Is  th'-  fhortcfl  day  at  the  other { 
and  that  what  is  tlic  beginning  of  rumnicr  at 
one,  is  the  beginning  of  winter  dt  tlie  other  ; 
and  lb  vice  vei& 

ANUBIS.  A  name  by  which  fone  of  die 

old  aflronomers  have  called  the  Dog-ftar ;  it 
is  of  Egyptian  origin  j  for  diey  worihipped 
this  flar  under  that  name.  They  confounded 
their  god  Thoth,  which  was  the  Grecian 
Hermes  or  Mercury,  with  this  flar,  and  paid 
divine  honours  to  both,  ujidcr  the  ionn  of  a 
dog,  wddi  a  man's  head,  or  a  man  with  that 
«fado^  This  wasoneoftheeadicftpiccea 
of  idolatry.  They  deified  the  Nik,  to  die 
fwelling  of  which  river,  they  owed  all  the  fer- 
tili^  of  their  land  i  and  as  they  faw  the  Nile 
began  to  fwell  at  the  time  of  the  rifing  of  this 
(Var,  they  fupj  "icil  it  influenced  by  it,  and 
therefore  paid  it  du  iiw:  honours.  They  called 
it  alfo  Sothis  and  Sothi,  holy  j  and  its  name  Si- 
rius  was  derived  from  one  of  the  names  of  the 
Nile,  which  is  Siris.  This  was  evidendy  one 
of  the  ficft  iigns  taken  notite  of  by  mankind. 
We  find  Homer  and  Henod,  v.  ho  mendpn 
only  four  or  fn  e  of  the  conilellations,  alwap 
taking  occahoa  to  do  honour  to  Sixiu%  aiiil 
m^itin^  it  Qxic  of  that  numhcT. 

ANWA.  A  name  given  by  many  ot  tlie 
writen  in  aflronomy,  who  iified  odd  tenus, 
to  the  conflellatioii  Bootes.  It  fignifies  the 
CaUcr-out.  The  Anbs  nfe  U  ai  cne  of  didr 
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names  fir  the  conftellationv  and  fuppofM  htm  \ 
the  driver  of  the  oxjin  which  drevvr  the  gpcat 
\waggon  i  fudi  wat  ori^nally  the  name  <if  the 
Greait  Bear,  or  Urfii  M^or. 

APHAAK.  A  name  by  which  fomc,  who 
ait  fond  of  uncommon  words,  call  the  con- 
ftcllation  Draco.  It  Is  one  of  the  Arabic 
names,  and  in  that  language  rignifies  a  fcr- 
pent. 

APIS,  ibt  h€f.  One  of  tlie  conffeHatioRs 
of  ^e  fouthern  hemifphere.  It  is  one  of  the 
leaft  in  the  whole  heavens,  and  contains  a 
feiall  qiiand^  of  ftars.   It  is  one  of  Aofc 

«  which  the   late    aflronomers  have  added 
to  the  forty-eight  old  afterifms. 

The  conftclhrtion?,  between  and  among 
which  the  Ber  is  fitviatcd,  ;irc  the  Royal  Oalc, 
the  Chuinelion,  tlic  Birdoi  Paradifc,  the  Tri- 
angle, and  the  Centaur.  The  kft  ifr  at  the 
greateft  diliance,'but  none  of  them  ferves  fo 
well  to  ascertain  the  aUblute  place  of  the  Bee. 
\  The  Royal  Oak  is  on  one  fide,  and  the  Tri- 
ai^e  is  almoft  qipoftte  to  it  on  the  other,  and 
neither  at  any  great  diftancc.  The  under  part 
of  th.c  body  cr»m?s  near  the  h«.-;u!  <if  the  L'hn- 
mclion,  which  is  turtKi!  towards  it  v/ith  the 
bellv  upwards,  and  the  hinder  ttet  ot  theCeti- 
taur  are  over  its  head ;  the  point  of  thecrois, 
which  the  Poituguefe  have  added  to  the 
conftellalions,  and  which  is  between  the  feet 
of  the  Centaur,  is  alnioft  juft  over  the  head 
«f  the  Bee. 

This  little  conftellation  is  rery  aptly  repre- 
fcnted  in  the  drnwinys  of  the  heaven?,  but  it 
is  not  fo  well  e.xprclTcd  by  the  fturs  that  ;ire 
eomprifcd  in  it ;  all  that  the  author-  oi  it  meant 
by  the  }igure,  fccins  to  have  been,  that,  ha\  iag 
a  veiy  fmall  clufter  of  ftars  to  defcrib^,  they 
chofe  as  little  a  figure  as  they  well  could  to 
place  them  in;. 


There  are  only  four  ftars  in  the  conrtdla*- 
tion  of  riie  Bee,  or  Fly,  for  it  is  indifferently 
called  by  either  name ;  and  aslhc  creature'ia 
ufually  repreiented  one  of  iheie,  is  placed  m* , 
the  centre  of  die  head,  and*  another  on  die* 
bcidy  toward  the  tail,  and  on  one  fide.  The' 
other  two  are  dilpofed  on  the  wings :  one  of 
thcfe  is  near  the  top  of  one  wing,  andlheodwr 
is  near  the  bottom  of  the  other. 

APOGEE  ofAefim,  That  |Niit  of  the* 
aninul  orbit,  in  which  die  itm  is  at  the 

grcateft  didancc  from*  the  earth.  To  under— 
(land  this  properly  we  are  to  know  that  die 
earth  move*;  round  the  fun,  not  in  a  circular, 
but  in  an  elliptical  orbit.    The  ll:n  is  placed 
in  one  at"  the  foci  of  this  cllipfis.    What  is 
called,  the  fu«'s  apogee,  may  more  properly 
be  termed  the  eardi's  aphdium,  for  the  eaidv  t 
is  truly  a  planet,' and  is  to  be  Ipoken  of  as 
fuch;  however,  to  ufe  common  terms  and 
common  appearances,  we  {hall  utvleriiand 
that,  in  confequcnce  of  the  eartlvs  annual  re- 
volution round  the  fun  in  tins  eilipfis,  the  <utt 
will  appear  to  tho&  oa  the  earth,  as  if  it  re- 
volved round  the  earth  in  fuch  an  orbit.  Now 
as  die  fun  is  in  one  of  the  fod,  the  dillance 
in  one  part  of  the  orbit  is  much  ^water  than, 
in  the  other.   That  point  of  the  cdipdc, 
when  the  fun  is  moft  diftao(  fi-om  the  earth, 
is  called  its  apogee,  or  if  we  fpeak  of  the 
c;in!.,  its  aphelion.     Thus  alfo,  when  thci 
earth  is  in  that  part  of  her  orbit  which  is 
neareft  to  the  fun,  we  call  it  her  perihelion  ^ 
or,  if  we  fpeak  of  the  fun,  we  call  that  point 
of  the  ecliptic  its  perigiBe. 

Aroci^r:  cf  the  fur..  It;  motion.  After  we 
have  determined  by  the  proper  methods  the 
fiirure  of  the  orbit,  which  th"  fun  defcribcs  in 
its  revolutions,  and  die  htuation  of  its  apogee 
and  perigee,  it  will  remain  to  enquire  whether, 
the  pofidon  of  that  orbit,  with  rcfpe*^  to  the 
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Jaced  points  of  the  ellptic  btin^  variaWe,  fo 
tfiat  there  will  happen  oo  change  in  any  pe- 
riod of  time,  or  when  it  be  fuhje£k  to  lb  me  de- 
gree of  variatioo.  Ptoicmy,  when  he  had 
found  dkit  die  fiui's  i^>ogee  anftmed  to  five 
dqjjKet  and  thirqr  niniitcs  of  GeniiiM»  when 
HjCpudnis  had  detemuned  it  two  kuiidnd 
vad  d^ltf  yean  before,  judged  it  to  be  im- 
jBOveable,  and  that  the  pofition  of  the  orbit  of 
the  fun  was  not  liable  to  any  variation.  There 
appeared  reafon  for  fuch  a  determination  on 
fuch  circumftances ;  but  there  oaly  appeared 
reafoa.  There  required  jnore  time  for  the  de> 
teanii^  in  ^  point  The  aflnmoaDenyiriio 
came  after  Ptdemy  and  Hqiparchuf,  did  not 
^liad  the  fim't  apogee  tp  anfwer  to  the  fame 
point  in  iht  heavens  at  which  they  had  placed 

it,  and  were  oWiged  to  allow  that  the  line, 
which  paffes  tlirough  the  centre  of  the  earth, 
and  die  orbit  of  the  fun,  changes  its  pofttion : 
but  although  they  agreed  as  to  the  motion,  they 
have  been  gready  divided  in  diev  opimom  as 
-.Cathe  difodion  in  which  it  waa  made.  Some 
<«Ctfaeai»  on  comparing  widi one anoUierdie 
obftfvadoniof  afhronomers  of  (tiftrent  periods, 
according  to  which  the  apogee  of  the  fun 
fccmed  to  change  place  by  a  motion  made  at 
ibme  times  in  a  diro£tion  according  to  the  or- 
der of  the  figns,  and  at  others  cxa^y  in  a 
contrary  way,  or  diie^y  againil  that  order, 
were  of  ofanion,  that^dits  modon  was  not  ab- 
Ibltttely  prog^effiv^  hut  iSMt  and  letrogpade^ 
■  Gonfonnable  to  diat  which  they  difawered, 
without  much  better  undecftanding  die  natuic 
of  it,  in  the  fuperior  planets. 

Other  of  the  .iflronomlcal  writers  obferving 
that,  according  tu  a  vaA:  number  of  tht  lr  own 
'  obiervations,  the  fun  s  apogee  continued  to  ad- 
-vaneeinadiiediqnacoonfingto  the  order  ofihe 
^"Bg/Mp  haive  attfibiiied  diofe  ineqiiaUdca,  which 
M0tfaei»4Mid  obftrved  hnitsinodonsy  to  the  difi- 
eciihiea  whidh  vt  Ukl^  ittnnpt  to  ddcnnne 
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cxactiy  what  is  the  Htuatioa  of  the  ap(^i|| 

and  have  concluded,  that  the  apogee  of  tlw 
fun  had  in  reali^  a  determinate  and  regular 
progreifive  modo%  according  to  tlie  order  of 

As  diis  modon  b  verf  flow,  and  oonfe- 
quendy  iaverjrdiflkiilt  ta  he  dilcenied  in  d^ 

fpace  of  any  final!  number,  of  years ;  it  is  cer- 
tainly neceilary,  in  order  to  underftand  it  truly^  ' 
and  to  determine  its  quantity,  tohave  recourfe 
to  jobfervations  made  at  a  great  diHancc  of  time 
from  one  aoothex,  for  thofe  of  any  one  maa'« 
life  are  unequal  to  it,  and  it  is  idle  to  tnift  to 
them,  or  calculate  from  them.  TheoUarva- 
dons  of  Ptolemy  and  Hippacchus  are  die  ear- 
lieft  that  we  have  any  acquaintance  widi,  diat 
£ani>e  depended  upon ;  but  as,  according  to 
Ptolemy's  account,  the  fun'sapogee  was  at  hia 
time  in  the  very  fame  place  in  which  it  had 
been  in  the  days  of  Hipparchus,  although  an 
interval  of  two  hundred  and  eighty  years  had 
fallen  between,  w^iich  ought  to  augment  the 
quanti^  of  its  motion  nearly  a  fifth  pait»  it 
jgof  be  proper  to  examined. matter ftdly, 
Waltheus  of  Norfimhej^  has  left  a  great  niua<- 
.her  of  oblervations  of  the  fun  made  in  the  year 
1507,  many  r  f  which  he  has  marked,  as  made 
with  the  muit  pcrfcdt  care  ajid  prcdfiOO-  We 
may  chuic  out  of  thcfe  fuch  as  appeajr  to  agree 
belt  with  one  another,  and  to  reprefent  the 
4notien.of  the  fan  die  moft con&rmable  10 
.what  we. fie  it.  at  prefent.  When  weliave 
from  diefe  dcteOPinicd  die  apogee  and  perigpe 
of  the  fun,  according,  to  the  eilabliOied  ruleabjr 
^correfpondent  obfcr\'arions  of  the  fame  inter- 
val of  time,  we  may  proceed  to  judge. 

On  the  eighteenth  of  March  in  1503,  the 
-true  place  of  the  fun  was  c*.  0^.  32/.  6^.  and 
on  die  nindidf  May  following  it  was  i*.  ay®* 
7'.  5'.  this  givesdietniemoliMiof  diefimhi 
.the  fpace  of  fifty-two  days  to  be  50^.  34'.  s^* 
On  the tifOMy-fildiflf  Jvyw»iiidieiame7car» 
i  JE    •  '  :d>e 
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•the  true  place  of  the  fun  v.a^  4.'.  2$'. 
ih".  and  onAefijrteenA  of  September,  in  the 

'  lame  year,  it  was  6'.  a**.  0'.  41'.  Thiscom- 

■  p^trifon  gives  alio  the  true  motion  of  the  fun  in 
a  fucceeding  fpace  of  fift)'-two  d;iys  to  be  s^^- 
35'.  2$".  The  difFircnce  is,  that  the  true 
motion  of  the  fun,  in  titcy-rvvo  days  from  the 
eighteenth  of  March  to  the  ninth  of  May  1503, 
was  twenty-flvc  feconds  of  a  degree  Icfi  than 
thjt  of  fifty-two  days  of  the  fiune  year  from 
July  to  September.    Notwithftanding  that, 

-  this  difference  is  fo  little  that  it  would  be  very 
natural  to  attribute  it  to  the  mere  e  rror  :\m\  uii- 
ccrwlnty  of  calculations  j  yet  if  we  will  chufc 
to  take  account  of  it,  the  rcfult  will  be,  that 
the  motion  of  t'ac  fun  being  Icii  in  the  firll: 
equ.il  fpacc  of  time,  tlun  in  the  fecond,  atthcle 

*  periods ;  ihc  fun,  which  dimiiiiflics  the  fwilt* 
ncfj  of  his  motion  as  he  approadies  to  Us 
apogee,  was  nearer  to  Ae  earth  at  the  time  of 
the  two  formeTt  than  it  was  at  the  time  of  the 
two  later  obiervations,  and  this  in  a  quantit)', 
which,  on  computation,  wc  (hall  find  to  be 
fourteen  miniitr?  of  a  degree.  Now  valu- 
ing thcfe  fourteen  minutes  from  the  true 
place  of  the  lull,  as  fccn  on  the  ninth  of  May 
at  noon  at  i*.  27°.  7'.  5'.  we  ibaO  have 
I*.  26^.  53'.  5'.  as  the  true  pboe  of  the  fun 
for  die  time  when  he  wasatdhe  fame  diflance 
from  his  apogiee,  as  he  was  on  the  twenty-fixth 
of  July  at  noon,  when  he  was  found  4*.  11°. 
25^  16'''.  the  difference  is  2*.  14*^,  32'.  11''. 
the  half  of  which  i'.  7®.  16'.  6*.  being  added 
to  I".  26^.  53'.  5^'.  gives  the  true  place  of  the 
apogee  of  the  fim  in  the  year  1503  to  be  at 
3*.  4°.  9'.  10'. 

Now,  according  to  obfervations  taken,  witli 
tiie  utmoft  care,  in  Fiancey  and  publiflied  in 
\A»  memoirs  of  didr  academy,  the  apogee  of 
the  iun  was  found  in  die  year  1738,  to  be  at 
3V  8^.  19'.  8*.  the  difference  b  4O.  9',  58', 
and  diis  difference  is  the  meafure  of  the  mo- 
tion of  die  iiia'a  apogiee  in  the  interval  of  two 


hundred  and  ihirty^five  years.  At  this  rate  die 
fun*s  apogee  moves  at  die  rate  of  one  minute 
and  four  feconds  of  a  degree  in  a  year.  Here 

is  therefore  fomething  of  a  certainty  eftablifhed 
on  fuch  principles  tiiat  it  cannot  be  difputedj 
ancl  from  this  we  may  re«tfon. 

If  we  compare  the  fun'"  apogee  as  it?  (itua« 
tion  v/as  determined  by  Hipparchus  one  hun- 
dred and  forty  years  before  tlie  birth  of  Ch rift-, 
a.t  y-'.  ^o'.  of  Gemini,  with  the  fituation  of  it, 
according  to  die  obfervadons  maite  in  France  in 
1 738,  which  place  is  at  8^.  19'.  of  Concert 
we  ihall  find,  dut,  in  die  (pace  of  1878  yeavSf 
(for  that  is  ihc  intcn'al  between  thetwocalcil* 
lations)  the  fun's  apogee  has  had  a  movement 
of  32°.  49'.  and  this  refolvcd  into  years,  i;  at 
the  rate  of  i'.  2".  54'.  each  year.  This  fame 
movement  of  32®.  49'.  bting  divided  by  1598 
years  from  the  time  of  Ptolemy  to  that  of  the 
Frendi  obfervadons,  will  ^ve  the  annual 
movement  of  the  fun'a  apogee  at  i'.  14',  The 
quantity  of  the  modofi  of  die  fun*s  a^iog^ 
which  refults  from  a  comparilbn  of  the  differ- 
cnt  obfen'ations  of  Waltheus,  agrees  more 
e.vadly  with  the  obfervations  of  Hipparchus, 
than  with  thofc  of  Ptolemy.  This  lafl  iiuthor 
indeed,  if  we  examine  the  matter  ItnctJy,  will  \ 
be  feen  to  have  been  afraid  of  departing  from 
die  determinations  of  Hipparchus,  not  only 
vith  reg^  to  die  aiwgeeof  thefun,  but  alfe 
with  keipefl:  to  the  obliquity  of  the  ecliptic 
The  movementof  the  fun's  apog^,  which  re- 
fults from  a  coraparifon  of  the  obfen'ations  of 
Hipparchus,  is  alfo  more  conformable  to  tlie 
fituation  of  it,  as  determined  by  diH'i:rent  aitro^ 
nomcrs,  in  the  intermediate  time. 

lii  order  to  eibblifh  the  principles  of  a  ra- 
tional calculation  on  this  head,  it  may  not  be 
improper  to  tiacc  the  fituation  of  the  apogM 
at  di^ent  times,  as  aftnmonieis  of  dfifeent 
ages  have  placed  it:  from  this  we  (ball  be  ahle 
to  determine  vHiat  iaits  annual  notion  acconi- 
ingtoeacb,  Hippar-^ 

• 

.  J  .  .  I  y  Google 


HipparcKus,  one  hundred  and  fortyyears  be- 
fore Chrift,  placed  it  at  five  degrees  thirty  mi- 
nutes of  Gemini ;   Ptolcmv  one  hundred  and 
forty  years  after  Chrift,  at  the  fame  place,  Hve 
degrees  thirty  minutes  of  Gemini ;  Albateg- 
mus  in  883  at  twenty-two  degrees  leventeen 
minutes  of  Gcmiiii}  Anachd  in  1706  at  fe- 
ventecn  ifegnes  Sfly  minutes  of  Qemuu} 
Alphonfiis  in  1252  at  twenty-eight  degrees 
forty  minutes  of  Gemini  j  Waltheus  in  1 503 
at  four  degrees  nine  minutes  of  Cancer ;  Co- 
pernicus in  1 5 1 5  at  fix  des^rccs  fort)'  minutes 
of  Cancer;  Tycho  in  1589  at  five  degrees 
linrty  minutes  of  Cancer;  Kepler  in  the  fame 
ycaratfive  degrees tlur^-two  minutes  of  Csn- 
ccT}  Riodoli  in  1646  at  finren  degrees  twenty* 
fix  Bunules  fifteen  feconds  of  Oncer;  andCaf- 
fim»  at  ilie  Royal  Obfimtoiy  in  Puis,  in 
1738,  at  eight  d^rccs  nineteen  minutes  and 
eight  feconds. 

On  cmnparing  thefe  obfervations  of  the  ear- 
lier aftroiiomcrs  of  different  periods  with  this 
laft  of  the  French,  we  (ball  find  diat  the  an- 
nual movement  of  the  fon*s  apogee  is,  accord- 
ing to  Hipp&rchus,  i'.  3'.  according  to  Pto- 
lemy I^I4<'.accaIdingtoAlbategnius  I^7'.|. 
to  Arzachcl  i'.  5i'.|.  to  Alphonfiis  x'.io'.  to 
Waltheus  1'.  4*.  to  Copernicus  0'.  25''.  to 
Tycho  I'.y".  to  Kepler  and  accord- 

ing to  Riccioli  o'.  '^4*.  What  honour  nuill  it 
do  to  the  old  iiipparchus  to  nnd  that  his  ob- 
fervations  am  diofe  which,  of  all  die  number, 
bring  diis  motion  nearell  to  thole  of  Walllieus 
in  die  calculation.  The  chancer  of  Wal. 
dieus's  is  fuffidendy  eflablifhed. 

That  the  apogee  of  the  fun  has  a  motion, 
and  a  determinate  one,  is  clear  from  this  :  but 

thcfc  varittit  -J  in  the  quantity  of  the  apogee 
and  perigee  of  that  luminary,  or  of  the  aphe- 
lium  or  perihelium  of  the  rarth,  for  that  is 
the  more  perfef^term,  rciuitmg  from  thefe 
obferrations,  according  to  which  the  motion 
isgtcttsror  Idfariiflylccoiidsy  has  ghrai  rilb 


to  an  opinion,  that  the  orbit  of  the  earth  is 
dircd^cd  at  all  times  to  the  fame  point  of  the 
heavens ;  and  thattlie  apparent  motion  of  the 
luie,  which  paflcs  through  »ti  aphclium  and 
perihelium,  is  caufed  in  the  fame  manner  as 
that  of  the  fixed  fiars,  by  theproceffionofdin 
cqiunoans,  or  the  movement  of  die  pole  of 
dwcaith  about  that  of  the  ecliptic. 

APOLLO.  A  name  by  which  fomc  have 
called  die  conflellation  Gemini.  They  fup- 
pofed  ApoUo  and  Hercules,  die  two  figunes 
of  which  it  is  compoliBd,  and  ifaqr  name  it 
from  the  principal.  Others,  among  die 
Greeks,  call  them  Triptolcmus  and  Jafin,. 
and  moft  Caflor  and  PoUux.  Sa  Gxmihi. 

APUS.  The  Biid  of  Paradife;  one  oiT 
die  new  cfloifteilations  of  die  Ibudiem  hemi- 
Iphere,  called  alfb  the  Indian  bird,  Avis  Indica. 

It  is  but  a  Imall  conflellation,  but  propor* 
tionately  to  the  fpace  it  occupies  in  the  hea- 
vens, it  is  not  very  much  crowded  witli  ftars. 
It  is  drawn  in  figure  of  the  bird  generally 
know  by  the  name  of  Bird  of  Paradife,  with 
a  long  neck,  a  fmall  body,  ajid  a  very  large- 
tail,  no  feet  are  ^ven  to  it,  and  the  bird  was 
at  one  time  believed  to  have  nonej  it  had 
thence  its  name  Apus.  People  who  brought 
it  into  Europe,  accuftomed  thcmfclves  to  pull 
off  the  in  order  to  favour  the  abfurd  opi- 
nion of  it^  livmg  at  all  times  in  the  air.  The 
head  is  in  this  figure  protended  forward,  and 
the  tail  turned  a  little  upwaids.  The  conftel- 

ladons  between  and  among  wbidi  die  Bird'  of. 
Paradife  is  placed,  are  the  Peacock,  the  Altar,, 
the  Triangle,  and  the  Camelion,  the  tail  of. 
the  Hydrus  is  oppofite,  and  almoft  parallel  to 

it  on  one  fide,  but  at  a  i^rcat  diftancc. .  The 
lower  part  of  the  tail  of  the  Peacock  comes 
very  near  to  the  head  of  the  Bird  of  Paradife, 
the  fmoke  from  tlie  Altar  ib  at  its  top,  juli  op- 
pofite to  the  beak  of  that  bird,,  the  connr  of. 
Ex 


fhe  Triangle  comes  clofe  almofl:  to  its  neck, 
and  its  tail  aloioft  tpucfaa  the  back  of  the  Ca- 
Sielion. 

The  ftars  in  the  conftelLition  Apus  are  ele- 
ven, and  they  are  very  well  difpofed  to  be  in 
thcinfelves  conipicuous,  and  to  make  tlie  figure 
onderftood.   There  t»  a  veiy  bright  and 
confidcnbfe  mjvSt  at  the  bafe  of  the  beak, 
m  finallone  it  the  lower  part  of  the  head,  two 
near  one  another  on  the  breaft^  four  in  the 
lowcr  part  of  the  tail  difpofed  in  a  curve,  whofe 
hollow  part  is  toward  the  beak,  of  the  bird, 
and  one  at  the  tip  of  the  tail,  where  it  is 
turned  up.    By  thefe  the  conftellation  is  as 
^  diffin^  chamSerifed  a«  any  can  be,  and  it 
we  fffdl  if  all  Aole  in  tBe  northern  heiiu> 
fphere  had  aa  mudi  lefpeft  paid  to  the  fi- 
gure in  the  conftellation.    But  there  is  a^ain 
rcafon  for  this  pre-eminence  in  thefe  new  ones. 
The  aftronomers,  who  formed  the  ftars  unto 
thefe  new  conftellatioiu,  h;ul  no  other  confi- 
deration  in  the  choice  of  the  form  but  what 
creature  would  beft  receive  them  asthey  Aood 
in  die  heavens.;  buty  widi  regard  to  the  old 
foity-di|^t!corife1lations,itwa>od>erwife.  The 
Egyptians,  who  formed  tfaeoiy  were  a  people 
fond  of  hieroglyphic  language,  and  in  all  things 
making  ufe  of  it.  When  they  formed  a  conflel- 
iatxoii,  their  bufinefs  wa^  not  to  feledt  fuch  an 
animal  as  w  ou]d>  by  its  hgure,  be  moft  fit  to  take 
in  that  quantity  of  flan*  but  thqr  fined  upon 
ttoe  dttt  would  oonv^  fome  meaning. 
Tbut,  to  denote  the  ftaia  into  winch  the  fun 
Ottered  at  the  time  of  laaibs  and  calves  being 
brought  forth,  they  did  not  fee  what  creatures 
form  moft  aptly  would  fuit  the  flars  in  that 
fpace ;  but  they  placed  there  the  Ram  and 
the  Bull,  the  fathers  of  the  flock  j  and  fixed 
die  ftars  they  found  in  that  ipace  as  well  as 
ifeyoould  into  one  or  th^odier  of  thefe  fi- 
gttseir  In  die  fame  manner,  fat  diofe  ftais 
iriudi  OQOipied  die  iptce  in  which  die  fiio*s 


A 

• 

heaf  was- moft  furiottt,  they  cht^  a  Hon,  and* 
foof  the  reft.  'Tis  nc  nrjcr  therefore  if  thet. 
■  ftars  do  not  well  mark  out  the  lint ,  of  thofe 
figures  under  which  they  art-  coiiipriied  ut  the 
old  conftellations :  but  tne  authors  of  the  ncvr 
would  be  unpaidonable  if  they  hadnotfixed 
upon  fuch  figpires  as  would  moft  properly  maik 
out  by  die  fidiatioii  of  die  fba ;  feeing  tbe|( 
had  no  other  care.  'Tis  not  always  however 
that  they  have  fiiooeeded  £>  well  as  mtj^  be 
wiihed* 

AQUARIUS.  One  of  the  conftcll  ations 
of-  die  northem  hemiiphere,  <  famous  among 
the  andent  aftrooomeis.  It  la  one  of  die  liar^- 
e^t  old  afleiifins,  and  one  of  the  twelve 
figns  of  the  sodiac.  It  is  a  laige  and  veiy 
confpicuous  conftellation,  compidicndii^  ut 
its  extent  a  great  number  of  ftars. 

Aquarius  is  reprefcnted  in  the  fchemes  of 
the.  heavens  as  an  human  figTire,  a  man  in  a 
pofture  like  fitting  naiLcd,  except  for  a  robe 
flying,  about  hb  waifi^  and  holding  up  in  hii 
left  hand  a  part  of  that  robe,  and  in  his  li^ 
hand  an  um  or  pitcher^  out  of  whidi  be  pouia 
water,  whidi  juns  in  a  ftream»fbnnii^  a  kind 
of  river,  down  to  his  right  foot  The  face 
is  drawn  as  that  of  a  young  man,  and  the  * 
figure  in  general  not  badly  exccutct!. 

The  coniteiiations  between  and  among 
which  Aquarius  b  placed,  are  the  Whale, 
the  Filhea,  Pegafus,  die  Dolphin,,  and  Ca» 
pricom.  The  tail  of  the  Whalii  coaies  to- 
waid  e  level irith  his  right  knee,  but  it  is  at 
fbme  diftanee,  and  the  ftream  of  water  bom 
his  urn  is  between ;  the  fifties  are  placed  one 
very  near  the  um  in  his  right  hand,  and  the 
other  clofc  to  the  left  foot,  d»e  line  which 
des  diem  running  by  the  river,  the  head  of 
Fegafus,  thougfi  in  a  leveded  diiefiion,  cones 
veiyneartD'diator  Aquarius^  and  die  nedt 
hides  the  lower  part  of  die  iifli|.the0olphin.  U 
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it  a  conficifrable  difcnceovef  his  left  flioul4err 
Mlid  Capricorn  Is  fo  doi'c  before  him,  that  hU 
tail  comes  up  to  the  bodjf  of  the  figiire  on  the 
kailde. 

The  aU  writen  fiooi'die  tiiM  of  Hip|wrw 
dMisdknicdlarg^^veftan'  i»  dut-oonfldUa- 
tioi^  Ftckmif  left  down  fi>  auuijr^,  and  he 
has  been  followed  by  all  audion  to  the  daie 

of  Tjjcho  Brahe.  That  judicious  aftronomcr 
has  fct  down  only  forty-one  :  but  Htn  clius, 
who  followed  him,  gives  forty-fevcii,  and 
Fhunftead  has  enlarged  the  number  to  an  hun- 
dred  and  ei^t.  Thde  are  very  equally  dif- 
^cdod  over  the  bod^  cf  the  figure,  the  um, 
aad'dM  rivnv  and  aw  fe  nmcfa  alike  in  gjcae- 
ral  tnik^dHitiic  conftdlaiian  b  diftngiiHtH. 
ed^  by  dus  voy  equality. 

Among  them  all  th^re  is  not  one  ftar  of  the 
firft,  nor  one  of  the  fecond  magnitude,  it  i  > 
ufual  svlth  fome  to  talk  of  one  of  the  firll  ma^;;- 
rucude  at  the  bottom  uf  the  water,  but  it  is  more 
cuflomaiy  to  acpwmt  tint  toAeooafldQaliba 
TS&iaAnflialits  it  k  tliefiraoua  ftw  known 
by  thedUKnft  name  ofFowduMitt  and  ii  placed 
in  Aemouth  of  the  fouthem  fiih.  The  laigeft 
flan^  properly  ipeaking,  in  the  conftelladon 
Aquarius,  arc  only  of  the  third  magnitude,  but 
there  arc  five  or  fix  of  thefe,  and  they  are  fuffici- 
cntly  confpicuuus.  One  is  in  the  right  Ihouidcr, 
axui  another  in  the  left,  one  in  the  hinder 
aan»ofie  iadie  Ie|Kand  one  m  the  hipst  call- 
ed by  many  only  a  fowdi  in  magpitude.  The 
nft  are  in  gncnl  finally  (bme  of  die  laiger  of 
them  are  in  the  robe,  and  about  the  middle 
of  the  figure. 

The  Greeks,  ea^^er  to  have  aflronomy  fup- 
polcd  of  the  origin  ot  their  country,  have  not 
faikd  to  adapt  iome  part  of  their  hiftocy,  or 
hb\s^  to  all  the  figures  of  the  conilellations, 
diat  it  mig^t  appear  to  odien  they  were  of 
didr  invendon:  but  diii  was  otdy  a  pretence,  i 


The  conflcllatioos  were  bioug^  to  them  froii. 
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among  the  Egyptians,  and  they  £e  fo  far  from, 
knowinp  any  thin^  of  their  true  hiflory,  that 
they  do  not  comprehend  their  meaning.  They 
tell  us,  that  this  ligp  of  Aquarius  is  a  comme- 
montion  of  Ganymede,  a  Trojan  boy,  whttn 
Jupiter,  by  the  Mp  of  an  ea^  canied  o^ 
from  mount  Ida,  and  ciifed  &ft  to  the  ho- 
nour of  being  his  cupbearer,  ami  afterwards 
dignified  with  this  place  in  the  fldes.  They 
call  the  um,  and  the  pouring  out  of  liquor 
from  it,  an  emblem  of  bis  office:  but  others 
are  not  contented  with  this  ftoiy.  They  will 
hafc  the  %Bie  to  be  diat  of  Deucalion,  and 
the  water  nmiiiog  from  die  «m  m  lb  laige  a 
ftream,  to  be  a  commemoradon  of  dutt  de- 
hlge^  which  in  his  time  overwhelmed  all  The& 
filly,  and  which  has  by  fome  beea.  igno>- 
nintly  or  defignedly  confounded  with  the  uni- 
\erfal  deluge  in  the  time  of  Noah.  The 
Greeks  dcffroy  the  credit  of  their  own  ac- 
counts on  theic  lubjects  by  their  difagreement 
in  dieois.  wUle  feno  crikd  the  confteyEtfigq 
Aquarius  Gaogmede,,  and-  odlers  DeucaiioA» 
two  pcxibns  as  diftrent,  as  could  wtD  haw 
lieen  cholen,  fiom  one  another ;  there  have 
been  odiCn  who  contradicted  both,  and  audit- 
it  Cecrops.  They  tcU  us,  that  this  is  a  rram* 
of  greater  antiquity  by  far  than  the  outers,  and 
that  the  urn  and  the  water  ufed  to  be  poured 
out  m  facrihccs  to  the  gods,  asui  that  Cecrops  ' 
reigned  in  thefe  eariy  ages.  Thqr  fay  dbii 
codldlarion  xeprdenis  the  good  old  hk% 
pouring  out  die  ura.ofdlank^^vii^. 

We  are  no  more  to  regard  one  of  thefe  than, 
the  other,  the  Egyptians,  and  not  the  Greeks, 
invented  the  conilellations,  at  le.^ll  they  are 
fo  early  i  and  therefore  neither  Ganymede  of 
Troy,  nor  Deucalion  of  Thcflaly,  nor  even 
their  antique  GecfopSt'  were  in  hang  when 
the^  were  deviled;  The  Egyptians  eharafii- 
rilc^  the  fevend  periods  of  tile  year  by  ani- 
mab,  whole  $j^ats  diey  phced'in  die  lE^diat : 
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the  heat  and  fury  of  the  lUnuncr-fun  was  fig-  | 
iiific^  by  the  raging  lion,  the  tune  of  hai  veft, 
by  the  fun-burm  mAd  of  field,  for  th»t 
was  the  originat  Virgo,  the  feafon  of  bunting 
hy  Sagittaij,  and  in  the  fame  manner  die 
rainy  period  of  the  deep  winter  by  ^it  f^re 
of  an  human  form>  pouring  water  out  of  an 
urn. 

It  is  thus  wc  arc  to  cxp^uin  this,  nnrl  thus 
wc  are  to  undrrfhind  all  the  otlicr  conllclla.- 
lions,  but  in  this  Hght  we  maicc  a  fardier  dif- 
covery.  Aquarius  denotes  the  bad  weather,  and 
the  lain  of  the  midwinter »  but  £g)'pt  knows 
no  rain  i  nor  b  there  any  feafen  thaie  better, 
orfincr,  than  the  winter.  Therefore  although 
the  Greeks  borrowed  the  knowledge  of  the 
conftcUations  from  the  Egyptians,  th(.-y  alfo 
had  them  from  loinc  other  people,  or  die  tlicy 
brought  them  from  feme  other  place  with 
themi  the  laft  is  the  mod  probable.  The 
life  of  the  obfervadons  of  die  heavens  is  fo 
great,  that  probably  it  began  voy  early,  and 
die  Egyptians,  when  they  took  poileffioa  of 
die  countiy  about  the  Nil^  brought  with 
them  dius  much  of  afVronomy  from  fome 
other  country,  where  all  mankind  after  die 
deluge  had  lived  logetlier. 

The  antients,  as  they  gave  one  of  the  twelve 
months  of  the  year  to  the  care  and  protection 
of  each  of  the  twelve  principal  deities,  fo 
dicy  siUb  g^ve  to  each  of  them  die  protedion 
cf  ibme  one  of  the  figiis  of  die  zodiac  The 
ponAdladon  Aquarius  was  ^ven  to  Diana, 
and  from  this  ctrcumlhnce  it  is  diat  we  meet 
with  the  accounts  in  the  writings  of  the  aftro- 
logers,  which  give  the  influence  of  ibve- 
reignty  andch.iftity  to  Aqu^irius, 

The  poet^  have  Ircquuitiy  rcicrred  to  the 
name  <if  .du8  oonfidhttion  as  prefiding  over 
lains  andmnterj  or,  according  to  thdr  lan« 
gjoage^  and  would  it  could  not  be  faid,  alfo, 
iafiaiedegree,  wasmiiog»  didr  philolbpby,  as 
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the  caufc  of  the  cold  and  wet  of  thofe  feafohs. 
We  may  laugh  at  this  j  but  certainly  abfurd  as 
the  opiiuon  was,  it  was  notmore  contemptible 
than  that  of  Ibne  later  philolbphers,  who,  as 
the  day  was  allowed  to  be  produced  by  dielun, 
the  caufe  of  light,  attributed  the  night  to  cer- 
tain fttirs  which  they  fuppofod  the  caufe  of 
darknefs,  or,  as  fome  of  their  writers  have  wor- 
thily cxprcfied  it,  tenebrifcrous  luminaries. 
'TIS  certain  that  the  opinion  of  rains,  being 
occafioned  by  certain  flan,  had  obbdned  itr 
Arabia  to  a  degne  of  woifliipping  thofe  litmi- 
naries ;  and  we  find  M^omet  in  his  alconuk 
exprcfly  forbidding  his  followers  from  fayin|^ 
that  the  rains,  which  occafioned  the  fpring- 
ing  of  the  verdure,  cajiie  from  any  particular 
mu,  or  fiar.  Virgil  talks  of  Aquarius  in  this 
fenfe. 

Cum  frigidia  §Sm 
Jam  tadit  extrampu  imrat  Aguarmt  «mr« 

And  Horace  names  the  fame  coniieilation  as 
bringing  on  the  winter : 

fomd  vivtrfrnt  tmtnfta  Apurm  0»mu 

Tlicf^-  people  were  npt  to  fpeak  figuratively, 
and  It  may  be  allowed  to  them  :  but  there 
ha\  c  been  a  fet  of  readers  who  have  chofen  to 
underftand  all  literally ;  and  from  «Tors  and 
follies,  as  egregious  as  theie,  has  aiifen  hatf 
the  jargon  of  aftrologen*  ' 

The  afhonometo  of  aU  nadons  hawe  pnftfr- 
ed  the  figure  of  a  man  pouring  water  out  of  ati 
urn  to  cxprcfs  this  conftellation,  excepting  only 
the  Arabians,  their  law  did  not  allow  them  to 
draw  an  human  figure  on  any  occalton,  fo 
they  have,  in  die  IM  flf  that,  In  ihia  fign, 
placed  a  nude  fiddled  ind  carrying  two  banda' 
of  water* 
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AQ^RA^^dx  Eagk.  One  of  the  conjftd- 
lafKHis  of  die  noftfaem  hcanii^^^  .We  find 
.  i|:  nriMywiH  by  all  die  aftroiMiiieis,  whole 
vroikf  have  came  down  to  us,  and  1^  all 

under  the  fame  fiian*  and  in  the  fame  fitua- 
tion  in  the  heavens.  It  is  one  of  the  old 
forty-eie;ht  conAcUattons,  according  to  the 
divillon  ot  which,  Htpparchus  made  his  cata- 
logue of  the  fixed  itars,  and  which  are  dclcribcd 
to  us  by  Ptdemy.  Some  of  the  <dd  wrifien 
caJl  it  a  yuliiwe»  butdiedi£feKaoeis  notg^^at. 
The  %iira  however  which  we  fee  in  ichemes 
of  the  hesreiiSt  always  fepcefent  it,  notaa  a 
vulture,  but  an  eagle. 

It  is  but  a  Imall  conftellation  in  comjiarifon 
of  many  that  are  near  it,  though  dioic  iuimc 
(Uatdy  about  it  are  not  much  larger,  and  one 
of  them  the  Sagitu  or  Anow,  mtidi  ijaaller. 
In  proportion  to  die  fpoce  which  it  occupies 
in  the  heavens  it  comprdiends  a  con/iderable 
quantity  of  ftars,  and  fome  of  them  of  ma2;nl- 
tude,  to  make  them  ver)'  conrpicuous,  fo  that 
upon  the  wliolc  it  ia  as  conlpicuous  a  Hgure 
as  any  in  the  hemifphere,  and  its  place  as 
cariy  found. 

The  %M'e  in  whidi  we  fee  it  reprefented 
exhibits  it  on  the  wing,  but  falUng.  It  is 
fuppofcd  to  have  been  tranfpierced  by  the  ar- 
row that  is  near  it,  and  to  have  made  fo 
much  of  its  way  downward,  as  it  is  out  of  a 
line  with  diat  cenftaiiatieo.  The  body  is 
\ufgt^  the  wing  eitandedy  and  the  tail  in 
fime  degiee  fpread. 
The  conftellations  which  are  placed  imme- 
diately about  the  Eagle  are  the  Dolphin,  the 
Fox  ajid  Goofc,  and  the  Arrow.  Thefe  arc 
all  very  i^r  it.  The  Dolphin  is  placed  in 
dK  front  ol  and  the  figwie  exteoda  &(Nn 
the  tip  of  die  wu^  to  the  head»  but  at  Ibme 
l^e  diftance.  The  head  of  the  D<^phin  it  to- 
wards the  wing,  of  the  Eagle,  its  tail  over- 
againft  the  head  of  that  bird.  The  Fox  and 
Gooie  are  over  the  Eagle's  courfci  and  the 


Arrow  between  the  fore  legs  of  the  Fox,  and 
the  wing  of  die  Ea^Ic,  already  mentioned. 
At  a  diftance  in  the  wa)'  towards  which  it 
feems  dimming  its  courfe,  are  Aquarius  and 
Capricorn.  The  tail  of  the  Serpent  approaches 
towards  the  wing,  and  Hercules  is  at  a  di- 
fiance  behind  it. 

The  anticnts  counted  fifteen  ftars  in  the 
fign  Aquila,  but  then  the  conrtdlation  An- 
tinous,  which  has  been  of  later  time  formed 
out  of  the  (larit  near  Uic  Eagle,  wa:>  aot 
known,  and  di^  counted  ihofe  unformt^d 
flats,  out  of  whidi  Andnous  has  been  nude, 
into  tbofc  of  the  £a^.  When  we  Ipeak  of 
the  number  allowed  to  die oonfleUationAquiia 
by  the  late  aflxonomcrs,  we  are  to  be  under •> 
Itood  as  treating  of  thofe  in  the  figure  of  the 
Eagle  alone,  for  the  unformed  ftars  which  the 
anticnts  ufcd  to  account  to  it,  we  bring  in  un- 
der die  Aminous.  Tycho  fpeaking  of  the 
Eagle  in  dua  difiind  light,  allows  it  oijy 
twdve'  flars.  Hcvelius  adds  to  the  number 
confiderably,  he  makes  them  twen^-three; 
and  our  Flamfie^,  whofc  accuracy  and  dif- 
ccmmcnt  has  outdone  them  all,  makes  them 
no  fewer  than  feventy-onc  in  the  two  con^d* 
lations,  for  he  alfo  counts  them  together. 

Of  thefe  there  is  one  a  lucid  arol  glorious 
one  of  the  firil  magnitude  j  it  is  near  the  in- 
lortion  of  the  neck,  and  is  diflinguilhed  by 
afinmomcia  under  die  peculiar  name  of  Ludda 
Aquilx,  and  by  Ibme  is  called  limply  Aquila* 
it  having  been  a  cufVom  with  many  to  call  a 
conAcIlation,  and  fome  otlicr  particular  ftar  in 
it,  by  the  fame  name.  This  is  the  cafe  in 
Lyra  and  fome  others.  There  have  been  fome 
lior  denyii^  diis  bri^t  (br  a  place  in  the  firft 
clals,  tbqr  have  reduced  it  to  die  fecond  \  but 
thefe  difUn^ions  are  fi>  arbitrary  that  it  were 
idle  to  enter  into  the  confideration.  Certainly 
the  Lucida  Aquilae  ii  not  fo  large  as  Sirius,  but 
as  certainly  there  is  no  other  iiac  allowed  to 

be 
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*be  of  the  ffcond  magnitude,  that  is  equal  to 
*  it.    T  he  re  are  indeed  among  the  feveral  clallcs 
"into  which  men  have,  for  convenience,  ar- 
ranged the  ftars  not  two  exafUj  alike  in  mj 
«cie  aJEntmenL  Tberetsnotoiie'ftarof  the 
Iccond  niagntluiie  in  tftts-conflellrtton,  but 
'  tee  we  ibme  of  the  third,  and  tliejnnake  a 
conTpicuous  appearance.    The  reft  arc  of  the 
inferior  orders  in  point  of  fizf,  but  not  in  ge- 
neral of  the  faiaHcfl.    They  are  diipoled  pretty 
regularty  over  the  whole  fignrc,  but  the  body 
'lias  fewer  of  them  than  the  wings,  and  (inaller. 
Time  aie  fevtnl  of  die  flufd  maptifiiilc  in 
cech  mn^  and  fiune  in  die  neck  near  to  die 
tliead.  The  head  itfelf  and  die  tail  have  many 
fiindl  ones.  'Toward  the  right  of  die  tail, 
and  near  the  infertion,  tliere  Is  a  chifter. 

The  Greeks,  according  to  their  cuftom, 
'liavc  citvrfcd  a  great  many  accounts  of  the  ori- 
,*|^of  xkis  conftellation.    *Tis  thiixiivcrfttyof 
ilories  dnt  expofeSijU'lo'TtilpkioiL  Had  die 
'4hiiig  been-dirirofwn,  diey  wodd  have  knoim 
onpot  and  one  aoooiint  wouM  have  been 
fufficient.    *Tis  undoubted  that  they  received 
■die'figure  of  thisconftellation  withthercft  from 
»their  inflruftors  the  Egyptians.  Probably  Tha- 
les  br'  UL'Jit  it  to  them  ;'bat,  eager  to  be  believed 
t^e  founders  ot  die  ictonce,  chey  would  nuke 
dMHf  own,  ^y  adapting  a  part4>f  their  hifioiy 

gcomwiiifaned  to  i>an  away  with  Ganymede 
(^m  mount  Ida.   Jupiter,  they  fay,  repaid  the 

fcrvicc  by  placing  it  in  the  henvens.  Others 
'fay,  the  Eagle  was  Ganymede  hiinfeli  aticngth 
-converted  into  th?.t  fucm,  and  placed  in  the 

^phere.*fiatinan)  ^ivc  it  anodier  origin ;  diey 
^^lettuscfiiiieMeropi,  a  king  of  Coos,  who 
'  manied  one  tHfae  letinue  of  Diana;  thejr  tell 
*vtt  dittthe  goddeft  fiiot  the  nymph  with  one 
*  of  her  arrows ;  diat  which,  as  they  fay,  is  (till 
vnftpred  ia  dK  hcavo^j  and.  tfaatjunp^  after 
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aferies  of  mifciy,  transformetlJMerops  into  an 
Eagle,  and  at  length  placed  him  there  Othen 
fay,  thac  when  Jupiter,  m  tlie  foim  of  the 
Swan,  debauched  Leda,  he  eltaincd  ihe  ia» 
vour  of  Venus  to  pufliie  him  jn  die  Otafc  of 
an  Eag^e*  Twaa  in  diia  pretended  difin% 
they  fay,  that  he  found  the  protection  of  tfait 
lady,  and  that  he  repaid  the  benefit  by  pladif 
the  Eagle  of  Venus  as  well  as  his  own  Svnn 

in  the  ikies. 

But  all  thefe  dlfagrec  with  the  accounts 
which  die  fiune  writers  gave  of  the  neighbour' 
ing  confltlhdon,  die  Arrow  $  *tor  they  (zj, 
that  was  die  flar  with  vdiich  Hercules  tnud*- 
fixed  the  Eagle,  or  the  Vultuie*  fiHrtheyo^kd 
it  indifcriminately  by  either  name,  which  fed 
upon  the  liver  of  Prometheus.  If  that  be  the  ■ 
cafe,  this  £agle  is  the  bird  there  fpoken  of,  for 
they  fay  'tis  fixed  in  the  fkies  juft  below  the 
Arrow,  we  are  thcrdurc  to  undeiiland  that 
this  was  diehiid  whkli  Vukan  nude  bjr  his 
ail;  and  which  Jove  give  life  unto^  that  It 
ini^  execnle  hb  vengeance  4ipon  the  cbatnot 
Prometheus,  who  had  been  guilty  of  fo  many 
infolencics  tDward  his  divinigr*  Stt  tbe  mtkb 
Sacitta. 

ARA,  tbi  Jitar,  One  of  the  old  fortf- 
eight  GoafteQadons  mentioned  by  all  aftrono- 
jDsn^iand  fituatdl  in  die  ibudiem  hemilpheie. 
It  is  a  %ure  in  dw  heavens  of  veiy  finall  ck- 
tent,  and  it  OQOiprdMnds  only  a  finall  number 
of  ftars.  Thefe  however  are  fome  of  them 
large  enough  to  be  diftingulfhable  beyond  thofe  * 
about  them,  and  tlicy  ^rc  placed  alfo  in  ib 
frnail  a  c«mpafs,  that  akhoug/h  a  great  deal 
is  not  to  be  faid  in  £ivour  of  their  conforming 
diemfelfw  to^the  lines  of  die  figure,  they  ace 
Tet  in  die  whole  congerica  voy  con^ 
cuous,  and  the  cQnOBUadooJi  ca%dl- 
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•  U  b  reprefented  in  die  rchemes  of  hea- 
vens by  the  f^we  of  an  altar,  of  plain  ftruc- 
turc,  bro^d  at  the  bottom^  and  narrow  at  the 
topy  and  i  bod)'  of  firc  and  fmoke  is  figured 
as  tiiOTg  from  its  top,  which  is  more  than 
,c«|ual  to  the  whole  akar  in  extent,  and 
coBhini  likewife  the  preeter  pert  of  the  (hn 
tihat  ere  accounted  to  the  conftrilatiotu 

The  other  figures  among*  end  Letwuen 
virhich  the  altar  is  placed,  arc  the  Biid  of  Para- 
dile,  the  Peacock,  the  Southrm  Crown>  the 
Scorpion,  the  Wolf  and  Cenfaur,   and  the 
Southern  Tnangle.    The  beak  of  the  Bird  of 
Paradife  conies  veiy  near  the  top  of  the 
finokc,  the  tail  of  Ae  Peacock  alio  comes 
.vesf  aearlhe  finoke,  the  Southern  Crown  is 
at  a  diftance  from  its  foot,  and  the  lower  part 
of  the  Scorpion's  tail  is  alio  verynear  one  part 
of  the  foot,  the  Wolf  and  Centaur  are  at  a 
diitancc  abo\T,  and  the  Southern  Triangle 
comes  very  near  tiie  top  of  the  fmoke.  The 
old  aflitniunieis  oonntsd  only  feven  ftars  to 
the  oonfldbtion  An,  but  Flamftead  has  add- 
ed two  to  the  number,  and  made  them  nine. 
Not  one  of  thefe  is  of  tile  fizft,  fecond,  or 
third  nu^tude,  but  there  are  Hve  of  die 
fourth,  and  two  of  the  fifth.    Thefe  are  the 
feven  old  Itars  allowed  to  the  ronfle!!ation, 
the  two  added  by  Flamftend  arc  Imallcr ;  the 
greater  part  of  thefe  are  in  the  fmokc  ;  there 
are  only  three  on  the  body  of  the  altar,  and 
one  of  thefe  is  not  very  confpieuous. 

When  we  confider  that  the  woiihip  of  the 
hoft  of  heaven  was  as  eailjr  abnoft  as  aAio> 
nomy,  and  that  a  d<^rce  of  piety  was  always 
mixed  with  the  antient  obfecvations  of  the  ftars, 
we  fliall  not  wonder  that  an  altar  was  a  figure 
very  early  added  to  the  conftellat^nns.  h  is 
doubtlcfs  o»  Egyptian  origin,  as  indet  d  arc  al- 
moft  all  die  others  i  but  the  Greeks,  who 
are  not  wiUuig  to  have  the  origin  of  that  fci- 
ence,  which  they  taught  the  «ft  of  die  woi]d> 
Vol.  L 


catried  our  of  dieir  own  country,  will  havi  It 
to  relate  to  fome  part  of  their  hifloiy.  This 

IS  their  univerfal  cuflom  widi  lefpefti tO  the 
whole  fo^^,'  ci-ht,  ever)'  one  of  which  has 
(ome  part  of  ihcir  (able  annexed  to  it.  They 
tdi  us,  that  this  is  tht-  altar  on  which  the  gods 
tfacmlclvca-  IWore,  and  bound  themfclves  ti> 
one  another^  when  they  entered  into  a  league 
•gainft  the  Titam  i  Aey  fay,  it  was  die 
workof  theCydops.  Thtsdiey  0ve  aa  die 
origin  of  all  folemn  engagements,  and  %» 
that  men,  having  been  informed  of  this  aft 
among  the  god-;,  when  they  had  any  folemil  ' 
league  to  nuke  with  one  another,,  always  be* 
gan  it  by  lacniicc 

ARANEAp  a  oonftellation  ofTertd  to  the 
aibonemical  world,  and  compofed  of  a  duller 
of  unformed  and  veiy  confjiicuous  flan  ne&c 

the  fign  Virgo. 

The  creature,  under  the  out-lines  of  l^fe 
figure  they  are  comprehended,  is  the  common 
long-legged ipjder, which  wc  fee  in  fields  ajTiong 
die  infummer,  and  which  the  old  writere 
on  natural  hifioiy  have  all  ddcribed  under  the 
nsme  of  die  fidd  fpider,  and  die  fate  ones 
under  diat  of  die  long-legged  fptder»  or 
Acarus. 

It  is  a  little  conftellation,  but  for  die  (pace 

It  occupies  is  not  Wi  provided  of  fbrs,  and  they 
are  very  happily  difpofcd  to  anfwer  to  the  prin- 
cipal parts  of  the  figure  ;  it  is  reprefented  in  a 
pofture  of  walking,  raifed  from  the  ground  by 
its  long  legs,  and  matching  from  the  conftel- 
lation Viigo  toward  die  lower  part  of  diat  of 
Hydra. 

The  only  confleUatiott^  befide  diele,  which 
is  near  to  it,  is  the  Raven  on  die  back  of  die 

Hydra,  and  at  fome  difboce  are  th6  fcales  of 

the  lign  Libra.  It  occupies  a  fpace  between 
thefe,  but  docs  not  fill  it  up,  c  r  become  at  all 
confounded  with  them,  although  it  takes  in 

all 
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•afi  die  ftars  that  arc  left  unformed  by  thofe ; 

i^efc  ftais  luckily  ftand  in  a  cluftcr  together 
about  the  middle  of  the  fpace,  and  are  all 
placed  in  fome  particular  part  of  the  figure  of 
this  infect.  The  hinder  part  of  the  fpidcr  is 
veiy  near  to  ^  imee  of  Virgo,  and  to  Ac 

.l^e  or  ear  of  com  in  ^  left  hand^  its  heid 
is  direded  toward  that  pattof  die  body o^ the 

•Hydra  alitdebelow  where  the  raven  fit^  but 
at  fome  difhnce;  the  tail  of  the  raven  is 
nearly  at  an  equal  diftancc  from  the  left  legs 

•of  the  fpiilt-r,  it^  right  legs  are  near  a  part  of 
the  robe  of  V  ifgo,  and  are  turned  toward  the 
ftgn  of  Libra}  but  ihii  ii  at  a  ooafidcfaUe 
vdiftance. 

The^oonlptaiaus  ftan  in  die  confidladan 
Annea  are  thirteen,  and  they  are  'fir  die 

grater  part  of  fuch  magnitudes  as  to  make  a 
very  bright  appearance.    There  is  one  placed 
juft  at  the  meeting  of  the  forceps  before  the 
head,  and  one  ilar  at  the  extremity  of  the 
body,  or  at  die  nuap  of  dio  creatine.  The 
nil  arediTpolcd  about  die  legs  and  feet.  Widi 
reaped  to  the  four  Ieg>  on  die  rigjhtfide,  .diere 
4*  one  ftar  at  die  extrenuty  or  foot  of  each ; 
and  on  the  third  there  is  alfo  another  {lar  about 
the  joint  of  the  knee.    With  refpcc^  to  the 
four  on  the  left  fide,  the  firfl  leg  has  two  ftars 
almoft  dole  tc^eihcr  at  the  cxl;cn;i:)'  or  foot  i 
the  fcGondhas  one  at  the  i^>per  joint,  and  one 
at  die  foot;  die^third  haa  4ione  atdiefbot, 
but  one  at  die  middle  joint ;  and  the  ibmdi 
has  one  at  the  foot,  and  none  in  any  odier 
part.    Thcfc  are  all  remote  enough  from  the 
ncarcfl  of  thoftMjf  rny  other  coaficUation,^d 
-there  is  no  conlullon. 

ARC'.^'«  Grde.  'A  pattof  the  citciim- 
ference  of  a  drde  of  whalerer  magiRitude. 
Sre  CtftCLt. 

ARC  dmmdtflbt  Smu  When  from  dia 
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pUcc  of  obfen'ailon  the  fun's  apparent  dium.il 
motion  is  performed  in  a  circle,  one  part  of 
which  is  above  d»e  horizon,  annther  part 
of  it  is  below  the  horizon,  that  part  of  this 
drcle  whi^  is  abofe  die  h6rin>n«  It  wNt 
aftronomeri  cdH  the  fun's  diumad  «rci  aMl^ 
on t^contiHyt  tfaatpart  of  th^  fittt  dide 
which  is  bdow  tlieboiim»M  catted  the  liiHi's 
noSbatul  arc 

ARC  noi^iurHoL  Tliat  part  of  cbc  drdc 
which  the  fun  describes  In  his  fnotion  found 
the  earthy  and  in  his  dionud  owift,  vdiidi'is 
bdour  die  honaon  of  the:flaee  of  obfimdoik 

Qn  the  difference  of  thefe  depends  the  diffe- 
rence of  length  of  day  and  night :  and  to 
the  equality  of  the  diurnal  and  no£lurnal  arcs 
under  the  line,  it  is  owing  that  there  is  there 
a  perpetual  equinox  i  that  is,  tlie  days  and 
nights  are  equal  throughout  the  whole  year, 
every  day  being  tvfdft  houis,  and  every  fti^ 
twelve  hoim. 

.ARCAS.  A  name  by  which  fome  of  the 
old  writers  call  the  ftar  Ar<£turus  ;  a  lingle  and 
very  bright  ihr  of  the  firft  magnitude,  be- 
tween the  1^  of  the  conltdladon  Bootes. 
This  was  the  name  of  die  youth,  the  Ibo  of 
CaUIfio,  whom,  thejr  Jupiter  laifed  tolio 
heaven.  Su  Akctu&us* 

ARCHER.  One  of  the  conflcllations  of 
die  noidieni  hmifphere,  and  of  the  twdve 
fignt  of  the  aodiac.  It  is  piaecd  between  the 
Sco^ion  and  Capricorn,  inr  Sagittarius. 

ARCTIC  CIRCLE,  ^\t  find  the  antient 
aflrouomcrs  iicquuitiy  ufuig  this  term  in 
fpeaking  of  the  vLfible  hemifphere.  They  mean 
by  it  die  largcft  paralld  that  is  feen  endte 
aiiove  die  horizon  of  any  place  in  noidi  lati- 
tude i  this  they  call  die  AxBae  Ciide  of  that 
.place*  .And  in  die  cwnpafi  of  dns  cuclc» 
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*r  m  the  extent  between  the  ci'raim- 
frrence  and  the  north  pole,  arc  arranged 
thofc  flars  which  are  always  above  the  hori- 
zon ill  that  place,  and  make  their  revolutbn 
4Mve  die  horiaon  in  dxde*  pwalld  to  die 
equator;  cliele»  wfacnever  it  wasdark  enough, 
were  to  be  ken  in  fame  part  or  odier  of  the 
aoiiipa&  of  A«t  didc. 

ARCTIC  POLK.  The  north  pole.  Ste  the 
artkU  Poles  »J  tin  wtrld^  md  Circles  »f 

iLRCtOPHYLAX.  A  name  17  ^lidi 
toe  of  the  old  writm  Ime  cdled  the  Ibr 
ibftunu,  A.  fin^  fixed  ftar  of  die  £rft 

magnitude  thus  named,  ftuated  between  the 
thio-hs  of  BooCe$%  near  to  the  left  icnec  of  that 
constellation.  They  fay  Areas,  the  fon  of 
Calltfto*  by  Jupiter,  when  he  was  about  to  liave 
killed  his  mother  in  die  lhape  of  a  bear,  was, 
together  with  her,  fnaldied  up  into  heaven* 
a|id  ihe  eonveited  into  die  Great  Bear  near  the 
]K»di|Mk|  attd  the  yoodt  into  din  fii^eftar* 

ARCTURUS.  A  name  given  by  the 
Greeks  to  a  ftr^r  r>f  the  firft  magnitude  m  the 
northern  hemiip'ticrc  toward  the  pole ;  it  is 
placed  at  fome  dlftance  from  the  Great  Bear, 
aiid  IS  between  the  thighs  of  Bootes.  The 
6re^  regarded  thia  fiz^  ftar  as  a  oonftel- 
hdon,  dicy  honouredit  withduipcculiar  name* 
and  gave  an  hiffory  of  its  origin|k.as  dlCJ  did 
of  thofe  of  the  other  conftellations. 

Callido,  who  was  afterwards,  in  form  of 
the  Great  Bear,  raifed  up  into  a  conflellation, 
they  tell  us,  hrought  forth  a  fon  to  Jupiter, 
whom  they  called  Areas.  They  fay,  tliat 
Lyacon,  when  Jupiter  afterwards  came  to  viftt 
him*  cut  die  boy  to  pieces,  and  ferved  htm  up 
at  the  table.  Jupiter,  in  revei^  as  well  as 
hy  way  of  puniibmenty  dicy  add|^  called 


down  lightning  to  confume  the  palace,  and 
turned  tlie  inoiiarch  into  a  wolf.  The  limbs 
of  the  boy  were  gathered  up,  they  fay,  and 
the  goJ  gave  iliein  hfc  again,  and  he  was 
educated  by  fbme  of  die  people.  His  nwdier, 
who  wat  aU  ifab  time  a  bear  in  the  woods, 
fell  in  his  wsqr  $  he  diaced  her,  ignorant  of 
the  h.c't,  and  (he  direw  hcrfclf,  to  avoid  him, 
into  the  temple  of  Jupiter :  he  followcJ  her 
lliithcr  to  dcftroyhcr,  and  this  being  death  by 
the  laws  of  the  countiy,  they  fay,  Junitcr  took 
them  both  up  into  heaven  to  prevent  the  pu- 
niflunent,  making  her  die  Gitat  Bear  anoog 
the  icenftdlations,  and  convcrtiiig  die.youdi 
into  this  fii^  ilar  behind  her. 

The  fbn  paiticulariicd  in  the  fcriptmet  aie 
fi>  few,  dnt  it  were  ufkpardooable  not  to  in- 
form ourfelves  concerning  them  as  far  as  atdlis 

diftanccof  time  thatmaybedoiie.  An5^urusisone 
ol  thefc,  at  Icalt  the  Engli{h  vedion,  and  many 
of  tlie  other  tranilations,  give  it  fo ;  but  we  have 
canfe  to  doubt  whedierihe  veifion  agrees  as 
perfeaiy  as  it  ought  lb  ta  do  widi  die  original,, 
were  it  only  for  this,  that  Arauros  is  not  f<» 
coi^erablc  a  flar  in  point  of  its  ufe  as  man][^ 
that  might  have  been  fele^ied ;  nor  indeed 
docs  it  appear  that  tlic  facred  writers,  when 
they  looic  up  to  the  heavens  for  inibnces  of 
the  power  and  goodncfs  of  God,  fele<aed,  at 
any  time,  a  fmgle  flar  to  expiefi  that  power, 
or  one  of  no  immediate  u(e  t6  mankind,  ti» 
pve-  an  example  of  that  goodneft.  The  hea-' 
vens  were,  at  the  time  when  thofe  books,  in 
which  this  word  occurs,  were  written,  divide<f 
into  conftcllations,  and  a  refpeft  was  paid  to 
their  forms.  The  nnmwiff  one  of  thefe  con- 
f^llations  was  a  tiling  oi  more  dignity  than 
the  naming  a  fing^e  flar  and  fome  ot  thefe 
were  the  direfion  of  the  hufbandmen,  and 
others  of  them  the  guides-  to  faitcrs :  thefe 
were  of  ufe,  and  ail  were  of  (hew  snO  fplen- 
.  dor }  it  is  tberefoM  much  more  probable,  that 
£  a  a.coa- 
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4  conftellation.lhoiildbeitained-dnaiif  ooca- 
fionof tibbkiaddianafing^eflars  andamong 
4iiofe  it  was  moft  likely  that  fuch  fliould  be 

mentioned,  as  men  haJ  already  fet  up  tothem- 
feivcs  for  ligns  and  marks  of  the  fcafons,  or 
points  by  which  to  dirc6i  their  courfe  when 
they  had  no  other  marlc  that  could  icrve  them 
for  that.purpofe  ;  whetlier  tiiis  were  in  voy- 
a^iig  out  of  fight  of  (bore,  or  in  travelling 
over  the  vaft  defens  which  they  pafled,  and 
in  die  whole  fpoce  of  which  there  waa  no 
.land-mark  of  any  kind :  for  we  find>  by  the 
■carlieft  biftorians,  that  they  ufcd  the  conllella- 
t'l-m^.,  cTpecially  thofe  towatd  xfae  north ^le, 
•on  theil-  occiifions. 

That  .in  cai'tern  writer,  when  he  had  a  dcfire 
to  exprefs  the  greatness  and  power  of  the  deity, 
Ihoy93  Iodic  up  to  die  heavens,  and  call  tn 
to  his  affiftance  die  vaft  fbim  of  fome  con- 
!lflilatioa>  confifHng  of  a  multitude  of  liars ; 
«or,  that  when  he  was  eag^  to  difplay  his  good- 
nefs  together  with  his  power,  lie  fliould  appeal 
to  fuch  of  thcfc  as  mark,  the  fevcral  feafbns  of 
the  vear,  or  points  of  the  heavens  j  is  very  na- 
tural ;  fuice  the  ufc  of  fuch  was  as  con- 
fpicuous  as  Ae  amazing  fliudiuie  of  the 
•othen.  But  v^jr»  when  he  had  Jthe  whole 
fumitufe  of  the  ikies  at  his  xommand,  he 
ihould  nx  upon  a  fmgle  (lar,  nwic-^an  iaj, 
nor  indeed  is  it  to  be  fuppofed  thr.t  any  would 
do  fo.  If  it  be  urged  that  Arcturus  L  a.  hrgc 
and  bright  flar,  and  therefore  coiifpicuous,  the 
"reafon  will  not  be  allowed  at  all  concluiive. 
Ar<flurus  is  a  ftar  cf  the  6rft  magnitude,  but 
.^ve  ait  manj  more,  fiich  in  die  henufphere  j 
and  itissioethe  .moft  coofiderable  of  thefe, 
.fince  Sinus,  and  that  In  X.yra,  sirith  feveral 
othen  that  might  be  named,  exceed  Ardlurus 
in  this  particular :  befide,  that  thcfe  being  al- 
ready received  into  conftcllatlons  (for  the 
crratcr  part  of  tiiefe  large  liars  were  very  early 
-ffcccircii  into  fome  or  other)  the  writer  would 


have  had  an  opportunity  of  mmuig  anf  of 
tbem  with  die  reft  in  the  mention  of  iiich  a 

GOnftellation. 

It  wdl  appear  from  thefe  obfer\'ations,  and 
it  will  be  verified  by  the  examination,  that, 
wheii  the  in^iirci!  writers  looked  up  to  the 
heavens  for  telumony  of  the  power  and  other 
attributes  of  God,  they  did  not  refer  them- 
felves  to  any  fingle  ftar,  far  that  would  have 
been  idle,  norto  dieamfldladons  at  random, 
for  that  would  have  been  vague  and  imdeter* 
minate  ;  but  they  always  fclcdcd  fome  part^> 
cular  conftellation  or  conflrllations,  for  they 
ufually  named  two  or  three  together  ;  always 
aiTcnihlages  of  Turs,  not  (ingle  ones  :  and 
among  the  number  of  thofe  which  were  be- 
fore diem,  di^  did  not  take  one  or  anolhcr 
at  random,  halt  alwajrs  lideded  fuch  as  were 
pardculaxiied  by  fhc  people,  among  whom 
they  wrote,  and  ferved  them  for  ufeful  purpofes. 
This  we  fliall  find  by  examining  the  feveral 
parts  of  fcripturo,  in  which  there  is  anj'  men- 
tion of  coaiteliations,  or  of  any  thing  rclatii^ 
to  the  heavens:  and  as  diis  is  univoMy  the 
cafe,  wefludlhave  leafim  to  believe  diat  this 
particular  word,  whidi  the  tranlbton  have 
rendered  byAfOurus,  did,  in  reality,  jtt  wdl 
as  the  reft,  mean  a  confiellation,  or  an  ailem- 
blage  of  liars,  and  not  a  fmgle  flar. 

In  order  to  know  what  things  arc,  it  is 
firft  neceflary  to.(liicover  what  they  are  not ; 
if  we  take  the  name  AlAimis,  upon  credit,  to 
be  a  proper  veriton  of  die  word  ^Jh,  (or  that 
is  die  term  whidi  ftands  in  diis  place  in  the 
Hebrew  bible,  we  fhall  have  no  bufinefi  to 
enquire  farther ;  but  if  we  find  reafon  tt>  que- 
ftion  the  authority  of  this  verfion,  we  may 
then  begin  to  feck  after  a  better,  and  to  de- 
termine what  was  the  cpnflellation  intended 
by  the  facred  writer*  in  that  place*  where  they 
have  ufed  die  woid  that  is  lenderal  by  Arc- 
tuns. 

It 
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•It  is  natural  to  fiippofc,  that  aftronomy,  fo 
fkr  as  it  concerned  the  fixed  Itars,  was  a  very 
ftarly  fcience.    People  who  lived  in  an  open 
xountry>  wIioIikI  dieooQeeiat  <if  huftwidry 
LtomuMlf  and  «1io  had  as  yet  no  vb^mIv  ^' 
.idlion  of  the  year»  natunllj  lookatl  up  to  the 
•heavens.  They  faw  certain  fVar^  rrtum  at  cer- 
tain periods,  and  they  perceived  that  the  fruits 
■  of  the  earth,  and  the  bn^drng  of  their  cattle, 
followed  regulacly  tbefe  aj^pearances :  they 
ilMrked  dMm  thoclwe  as  noiktt  of 
about  to.fiilhm9  and  di^  iooin  after  began  to 
coniidor  the  rifmg  of  certain  others  as  indica- 
tions of  approaching,  though  not  immediately 
approaching  fcafons.    Thrrc  wa"?  a  time  for 
fowing,  tliat  their  haxveit  might  be  ready  uii- 
4er  a  certun  odier  Csies  of  fiais,  nhidi, 
mallGtift'tbe  |»oper  pcinod  for  the  cutdng  of  it 
Tliejr  had  no  odier  way  of  knowing  ieodi- 
•tune  but  by  the  rifings  of  thefc  1bn$f  and  they 
therefore  took  account  of  Ibem  as  much  as  of 
others. 

In  order  to  an(Slant  thefe  things  in  their  me- 
mory,they  had  not  recourfe  to  any  fingle  ftar  on 
either  occafion }  for  as  there  are  more  than 
one  of  any  determinate  bignels  or  aftpcaranoe, 
th«gr  might  be  mifledbf  that  ;  but  ihcjr  chofe 
to  remark  a  certain  number  togethert  ten, 
twenty,  thirty,  or  more,  which  fiood  in  a 
<"vrtain  relation  to  one  another,  that  was 
not  to  be  found  in  any  other  ferics.  Any  du- 
ller of  Ibrs  were  by  th»s  means  to  be  diflin- 
giiiiHed  from  any  o^er  dufler  in  tiie-heavens 
with  perfeft  piecifioa,  and  beyond  a  poSbility 
of  error,  although  no  futf^&u  coiild  be  4» 
wctt . diftii^fhed.  It  was  this  diac.aatu- 
nUly  gave  origin  to  the  conftelladons. 

There  wore  quantttic;  of  ftars,  that,  rifing 
together,  denoted  ihc  fcafon  of  ccrtam  events 

,  in  hufbandry  and  how  could  they  io  well 
be  ro^endiered,  as  by  givuig  to  them  (bme 

>^^liic.COodpaildio£»  or,  in  -toe  degree, 


corrcfponding  to  the  thing  they  repr«fcntcd, 
or  which  they  might,  hy  the  help  of  a  little 
fancy,  be  iuppoied  to  reprefent  in  the  heavens. 
That  Me  parod  of  dide  flan  was  fuppofed  to 
repreftnt  the  form  of  a  giaat,  another  duAer 
dwt  pf  a  fenicnt,  and  lb  of  the  red  When 
diefe  arofis  they  Icnew  what  was  proper  to  be 
done  in  the  field  or  vineyard.  This  we  find 
by  their  exprcflions  on  the  occafion.  Whon 
Viigil  would  fay  .that  he  is  about  to  tell 
the  feafoos  at  which  the  fevcral  arciclcs  of 
hufbandty  are  to  be  fet  about,  he  does  not  uf« 
the  0ame  of  any  time  cf  die  }'car,  but  faji 
under  utoflar: 

^«i5  fyJcrc  tirram 
VirUrty  ft  ubnis  adjttngere  vltes. 

And  we  find  him»  in  the  fame  manner  alfb 
afterwards  talking  of  the  LoddusAnguis,  that 
is,  the  conftdlation  Dnco^  and  of  Ibme 

others. 

When  the  hulbandmcn  had  marked  the  nc- 
ccilary  feaibnS'  of  their  labours  by  certain  liars, 
whkh  diey  had  reprefented  to  themielvei,  as 
bdoiij^in^  to  certain  parts  of  die  figures  of  pe» 
cutiar  aiumalS)  <x  oAer  forms,  die  marks  of 
fancy  or  whim,  ihe  traveUeis  began  to  find 
that  an  obfervatlon  of  the  heavens  might  be 
alfo  of  vart  ufc  to  them.    Not  only  tht^  who 
firft  %'entured  out  of  fight  of  land  in  their  little 
bark' ,  but  thofc  who  travelled  by  land  over 
the  vail  defarts  m  which  all  was  as  vacant  of 
marks,  or  any  other  means  of  diredion  for  their 
courfe^ason  tfaefta  itffelf.  Hiefe  bcganio  Kxdc 
up  to  die  heavens  for  what  diey  cognld-not  ffaid 
dfewhere,  -and  ainong  die  fevqgd'AarB  which 
offered  in  the  bright  nights -to  their  obfer- 
vation,  they  found  fome,  Avhich,  being  nt  ar 
the  pole,  did  not  change  their  places  like  tjic 
others,  and  were  therefore  proper  for  ^ir 
fliarits  of  guidance.   .This  was  very  natural, 
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aAdmu^  hafBgbeq^  as,  wc  arc  told  it  viras,  very 
antieiit  i>ipdMfikiiUii»  aodotbmofthe 
evly  biAomnH  nwrtMHi  di»  oUmtion  ti 
1^  ibn  dxmt  die  pole,  by  diofe  who  puifiied 

their  travels  over  the  defarts  of  Anbia,  and  it 
is  poiTiblc  that  it  inay  have  been  earlier  tlian 
the  obfervation  of  the  fame  ftars  at  fea,  and 
may  indeed  have  given  origin  to  it.  Indeed, 
without  -I  previous  knowledee  that  there  were 
Hich  itars  which  would  lo  aiifilt  them,  it  is 
fetfoe  to  be  concdved  that  any  people  could 
darctoventwe  oiictoica,  or  if  ihey  di4  vtn- 
ti^e  out,  that,  they  oouM  poffibly  get  back 
a^uii. 

Thus  we  find  die  ongpn.<^  certain  conftcT- 
lations  verjr  naturally  explained.;  and  fo 
that  it  was  indeed  in  a  manner  impoffible 
men  could  have  been  long  without:  lornoLng 
them.  But  thelc  would  he  (.u^ly  a  tcw,  thpce 
or  four  ior  thc  .i;ui.l>atidxA^ii»  axid  oue  or  two 
for  the  travellers  would  be  (iiffident.  The 
arrangement  of  all  the  flaia  in  the  heavtns 
into  conftellations.  ouefat  vnr  natuiallv  fiol<- 
low  this,  when  men  had  leifure  and  curlofity : 
but  although  this  iirft  linanation  of  the  few 
conftcllations  that  were  nect/Tar)'  for  the  af- 
fairs of  life,  had  ltd  the  way  to  it,  many 
ages  might  cafUy  pais  before  the  work  of  cu- 
riofity  was  accompliihcd  j  many  j^&bly  be- 
ioic  tt  waa  fet  abouk 

Experience  tefiifiea  what  it  waa  diua  nallip 
Tal  to  uppofeihould  be  the  cafe  with  refped 
to  die  confieUations  of  the  eadf  ages ;  four 
or  five  it  vras  natural  to  imagine  would  be 


any  conAciiations,  nor  mdecd  wa|  it  to  be* 
imagined  that  wt  flKiuld»  for  many  who  are* 
for  carrying  the  or^n  of  aftnmomy  vciy  high,, 
do  not  yet  ptctend  to  make  k  fo  ewlf  «»  die 

days  of  Mofes  :  but  in  the  later  bo<^,  as  the 
prophecies  of  Ifaiah  and  Amos,  and  m  die' 
book  of  Job,  which,  for  that  reafon  only, 
were  there  no  others,  rnight  be  concluded  not 
to  be  wniccii  by  Moles,  as  fome  have  very 
idly  pretended;  tfaevB  b  raentibn  of  feme. 
Thefo  ate,  aa  it  waa  natural  they  Aonld  he* 
in  fo  early  a  period,  oxAf  torn  or  five,  and 
tthcy  ate  the  fame  in  all  thefe  Wtiters.  When 
Amos  appeals  to  the  heavens,  as  tellifying  the 
glory  and  \-)o\vct  of  God,  he  mentions  three- 
or  four  cunflellations.    When  the  author^ 
whofoever  that  was,  of  the  book  of  Job,  is 
warm  in  expreifing  the  power  and  guodncls  of  • 
God,  he  alfo  mcntioas  about  the  iiu>e  nu)n- 
ber$  and  when  Ifiuah  denouacea  dieva^ie- 
ance  of  the  Almtgjh^,  he  direatena  daAniitg 
the  confidladoni,  as  one  of  the  art  idea  eC 
that  ptmifhment  men  were  to  (ulFer,  and  be, 
alfo  confines  himfelf  witliin  the  fame  numbc^.. 
They  all  mention  thefe  few,  and  only  thefe 
few,  and  they,  all  exprefe  them  by  the  fame 
names.   Thefe  are  Chimah,  Chcfil,  Aifh^ 
Nabalh-Barih,  and  MaxarotK  and  Mazaloth..  • 

In  the  fiune^  mamiar  we  find  the  old 
Giceks,  when  th^  have  oocafion  to  fpeak  of 
the  conftelladooB,  aeadon-  only  veiy  fovr 
Four  or  five  is  alio  their  number,  and  in  die 
writings  of  whatfoever  authors  they  oocnr,  the 
names  arc,  as  among  the  Hebrews,  always 


thus  formed  long  before  any  otliers  were  fame.  Orion,  the  Pleiades,  and  ArfVuru?, 


thought  of,  and  accordingly  wc  do  find 
that  iour  ot  hvc  coixftellatiuns  arc  nanicJ 
aaiong  die  veiy  early  writera  of  all  nations,, 
and  we  find  none  added  to  them  for  a 
peat  many  ages.  In  die  earlieft  written 
books  of  die  ficriptitfcs»  we  find  no  mention  of 


arc  three  which  wc  find  named  in  the  molt 
antient  of  their  wntir.gs,  and  afte*  tliefie  ihc 
Hyadas  and  Syiius  i  and  in  the  fucceeding ' 
time  the  others.  The  conlleUadoM  wesa  in* 
vented  hf  the-Egyi^dans,  Babylonianar  and. 
ChaMc>iw»  and  by  them  tang^  to  th^ 

Gieeks>. 
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*Qn&r;  Ihe  learned  tnen  ef  lie  latter  nation, 
«|br  many  centuries  before  the  Chrtflian  aera, 
msdcing  it  2  pnrt  of  their  education  to  travel 

to  Egypt.    As  thf  F^-ptians  did  not  invent 
JlH  the  confldlations  at  a  time,  fo  neirhrr  did 
^  iJie  Greeks  name  them  aU  at  a  time.  I'hcy 
"Were  placed  one  after  another,  as  curioTity  cn- 
'.lai^ged  ttfiir  ui  die  m»p9   cf  the  hcavem 
muMg^tt  Egyptiami  ani  ^  mt  aAer- 
hroug^fuooeffivelf,  and  not  aU  togetfad', 
:intb  Greece,  and  added  one  aAer  aiwdkr  to 
•die  fphere  of  chatCDUntiy ;  for  that  die  Gre- 
cian fpliere  was  not  compleated  at  once>*  i$  a 
matter  of  abundant  teflimony. 

Having  thus  far  looked  into  the  origin  of 
•aftronomy,  which  cannot  be  thought  foreign 
■to  a  woA  oT thbidnd,  and  which  (as  ^  gene- 
ral knowledge  of  the  whale  is  rcquifite  to  the 
perfbdly  undeiftafiding  of  any  part)  was  even 
necef&iy  to  the  explaining  this  iingle  conflcUa- 
tion,  of  vrhich  we  treat  under  the  name  of 
Ar<!Vurus ;  it  may  be  tinie  to  enquire  into  the 
motives  of  the  traivflatorsof  the  Bible,  for  giv- 
kg  the  names  of  certain  Greek  conftellationi, 
as  a  verfion  of  certain  words  which  they  ver)' 
.    properly  judged  to  be  namc5  of  coiiflcllatioiis 
•In  the  Hebrew.    It  is  certain,  that  they  did 
this  at  landoob  and  that  tbqr  have  com- 
mitted great  errors  in  its  and  the  agreebgto 
,thjs  is  a  firft  ftep  to  our  coming  at  the  trudu 

It  has  been  already  obferved,.  diat  the  He- 
brew books  mention  only  four  or  five  COnfiel- 
lations,  and  thcfc  they  have  under  names, 
which  there  is  no  rcafon  to  fuppofc  the  tran- 
llltois  underftood :  .for  we  c^xmot,  with  any 
-•deg^  of  probability,  fuppofc  thofe  tranllators, 
l>e  Ihey  who  theyJwDiild,  to  have,  been  at  all 
.acquainted  with  the  Chaldsean,  or  old  aftro- 
/nomy,  to  which  they  belonged.  In  this  cafe 
let  us  confider,  what  it  was  mod  likely  they 
wouIdwdo,-And  wcfl»U.fina  they  have  done 
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What  would  htM  been  proper  for  them  to 
doisplain;  when  Aey  did  not  undeiftand  the 
term  in  the  original,  they  fikould  faavu  COMI- 

nued  it  in  the  tranflation;  and  not  have  «c- 
tcmpted  to  rivo  its  m-nning  :  but  this,  though 
done  in  fome  paflages  of  the  fcriptiircs,  is  nrjt 
praaifed  in  diefe.  We  fhall  f.nd  them  dctcr- 
inined  to  tranflate  what  they  found  to  be  the 
names  of  four  or  five  oonflenations,  and  whi<^ 
Ihe^  did  not  know  how  to  appropriate  to  any 
in  particular.  What  weito  they  then  to  do  ? 
They  found  thefe  were  only  a  finaU  number, 
and  they  found  a  fmaJl  and  an  equal  number 
mentioned  by  the  early  Greeks ;  and  guefling, 
not  without  Ibme  degree  of  reafon,  that  thcfc 
four  or  five  of  the  Greeks,  being  the  earliaft 
of  the  oonfteHatiom,  were  the  fame  with  thofe 
ofiheHebftw,  they  dcttniiiMd  to  give  their 
names^lhetnuiftNianoftfadewenli.  When 
this  was  done,  it  yet  itaiaiMd  to  aTceitain 
which  of  the  Greek  names  belonged  to  whidi 
of  the  Hebrew  ;  and  thb  it  was  (lain  was  to 
-be  done  at  random. 

It  has  hp.ppencd,  that  the  firfl  conje£hire 
was  in  fome  degree  true,  and  that  a  pnrt  of 
the  few  old  Greek  conftellations  were  the 
.fime  with  thefe  of  the  Hebrew  waiters,  but 
Jiotall.  Orion  and  the  Pleiades  arc  indeed 
two  of  the  Hebrew  confldladons,  but  Arfhi- 
rus  has  no  place  among  them.  And  as  .to 
thofe  two,  it  has  fo  happened  that  nei&cr  pf 
them  have  been  rcfc  r.  c  1  tolhat.ifcbrew.aanie 
to  which  they  belonged. 

The  Greek  verfion  of  the  Bible  has  every 
where  tranflated  Chlin  by  the  Pleia.les  j  but 
Chimah  properly  figniJies  a  giaiU,  and  is  the 
name  of. Orion.  -They  tranllatcd  the  word 
Chcfel  by  .Orion,  and  that  is  the  real  name 
of  Urfa  Major,  the  Great  Bear,  and  when 
ufcd,  as  it  is  by  Ifaiah,  in  the  plural  numbe^^ 
Chefilim,  flgnifics  the  two  Bears,  or  the  con- 
iiclktloj^Uflk  Major  and.Uiih  Minor.  Aiih 
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.is  Ae  word  they  have  rendered  by  Arclurjs, 
btrt  this  is  the  proper  name  ot  che  Pleiades,  as 
w>ii  be  proved  in  the  fucceeding  part  of  this 
article.  And  the  Nabafti  Barib,  the  plain 
.EngUfhofwhkhiithecwofcedfcrpcnt,  they 
'  not  feem  to  have  underilood  a»  the  name 
of  a  conlldlaiioa*  but  of  the  creature  itfclf : 
hut  hovKver  it  is  plain*  that  it  means  the  con- 
fidUtion  Draco. 

Before 've  proceed  to  the  rcafons  for  de- 
claring Ailh  not  to  mean  the  ftar  Arcturus,  as 
it  is  tranflatcd,  but  the  conilciiauon  Pleiades, 
which  is  the  immediate  bufineft  of  ihia  en- 
quity,  itmay  bcnecdIiwftttejqplaiB  theie»' 
to  for  fuppoTuig  the  tranflafeon  of  the  Bilile» 
not  acqiiainted  with  the  fciaice,  bf  means  of 
which  atone  tiwy  ooiild  have  been  enabled  to 
Itnder  thefe  words  properly.  Thit  they  have 
notdonefo,  is  evident  from  the  paflages  th-^m- 
fchrcs  ;  and  that  they  could  not,  will  appear  as 
plain  irom  an  enquiry  into  who  they  were 
that  made  the  tranflation.  Men  might  be 
capable  of  doing  pcrfedl  juftice  to  ewiy  other 
part  of  a  work  Uke  the  bible,  andyet,intbb 
fingtdar  dmnrfancc,  thejTmigfit  be  quite  de- 
ficient: andtbitwiU  be  found  to  have  been 
cxaclly  the  cafe. 

We  arc  ftrit  of  all  then  toenqmrc,  who  they 
were  that  made  the  tranflations  of  thofe  books 
of  the  Old  TdtaiTient,  m  which  thefe  conftcl- 
lations  are  n>cntioned.  That  were  At 
body  of  kanied  mcn>  uateflood  I7  the  name 
oftheSeptuaginttranOatorit  ianecto  be  af- 
ceitaincd,  fince  there  is  lone  reafon  to  believe 
dioie  men  did  not  tranflate  the  whole  Old 
Teftamint,  but  only  a  part:  perhaps  only 
the  books  of  Mofcs.  If  thefe  did  not,  it  is 
hard  to  fay  who  it  was  that  did  tranllatc  thefe 
books :  and  ihw  is  to  be  obferved,  Wlh  re- 
gard to  the  probatrility  of  their  not  having 
tnin()aicd  them,  that  the  bootc  of  Job,  which 
is  one  of  the  three  in  which  the  conflellatiQiis 
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are  named,  is  vay  ill  tranflatcd  in  ■  nutn^ 
places  :  in  fome  the  fcnfe  of  the  author  is  quite 
miftakcn,  and  in  oth««  it  is  veiy  impcrfcaijr 
expiefled.  Ifthetranflatorsofthefebookswe^ 
not  the  learned  pcribns  employed  bjr  Ptolemy 
to  give  a  verfion  of  the  law,  they  appear  to 
have  been  much  inferior  to  them  in  abilities, 
and  confequently  lefs  to  be  depended  on  :  but 
as  this  cannot  be  proved,  for  negatives  are  not 
eafdy  proved,  cfpeciaUy  m  cafes  fo  obicuxc, 
let  us  fuppofe  that  they  were  thde  perfbtia 
who  made  die  tmoflaiion,  and  we  fliaU  ftitt 
iind  there  it  lealba  cnou^  to  oondude  ^ 
were  ignerant  of  the  meaning  of  thefe  words. 
They  mi^t  be  very  well  verled  in  the  lan- 
guages, but  quite  ignorant  of  the  fcience  of 
aftronomy,  by  which  alone  they  wouki  have 
been  enabled  to  underil:inJ  tlioic  terms.  The 
Jews  never  were  alloMred  a  wife  people,  the 
fciences  never  were  regarded  among  thcms 
and  of  all  ochcn  affaonomj  was  the  leaft  likdf 
to  be  ic^uded,  and  was  that  of  vihich  we  find 
die  leaft  probablUly*^  their  ever  having  taken 
any  notice.  It  would  have  been  dangerou* 
indeed  for  any  one  amon?^  them  to  have  at- 
tempted it :  for  the  worihip  of  the  hofl  of 
heaven  having  been  always  named  to  them 
among  the  moft  heinous  idolatries,  they 
would  not  have  dtfiinguiihed  between  ftudy* 
ing  their  motions,  and  adoring  them  as  divi> 
iddet.  In  their  moft  prolperous  times  we  find 
no  account  of  their  having  applied  themfctvea 
to  any  of  the  fciences  whatever,  and  in  their 
diltrefles  it  is  not  to  be  fuppofed  they  would : 
when  they  were  flavcs,  and  that  to  mafters, 
vk'hofe  affairs  were  themfelvcs  fluctuating,  and 
whofc  government  often  in  danger,  we  can- 
not fuppofe  they  applied  themfehret  to  fuch 
ftudies  i  and  ajkerwards  we  fee  all  their  at- 
temps  in  leaming  were  confined  to  a  credulous 
ftudy  of  Aeir  own  language,  which  had  been 
inpartloft,  and  in  the  dd  phraics,  of  which 
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it  was  their  fok  employment  to  find  or  fancy 


M  BID  MR  or  mcio  mmiiB  wc  nun  not 
ctc  jcwf  flucer^  cv  WMtntana  iny  great 
MHter  ^  aftK>iifltny ;  tf  6iere  was  a  time 
nfhih  dtey  cat)  be  conceived  to  hart  knovm 

any  thing  at  all  of  it,  ft  if  rhdft  prt)bably  that 
df  their  cafcirify,  when  they  were  among  a 
people  who  ftwltid  h*  At  this  time  dicy 
mi^t  Intve  hbard ^fntfies  df  %  tm  «f^e 
pibtcijuft  tfCMAtifJASiMiy  Imi(  afltfir  ^his^  dicrc 
il  Ito  ^Mbtnf  Adr  fui]^ciiU2^  Attn  i^^dki) 


as 


lAen  -gadic^  to  themfchtt  they 
i^ftiild  H^jjttt  iiifc  iMrntng  snd  kiloiklcdgc  of 

their  ctJTWiurrws ;  nr-J  rcrnirT  no  tme*  of 
things,  which  Ind  nem  been  ihidkd  among 
thetr  people. 

We  fttB  fihd  Vy  this  fh*t  tfrcn  the  Septna- 
g^nt  tnnflattttSt  tVHoAl  Ftdkktj  engaged  to 

A  MI«IP11*  CM  TdbrimfM  iAto  Qtttel, 
nMte  flot  fft^  to  k/i&w  'Attf  thing  of  tht  terms 

aX  a  fdcncf ,  not  at  all  cultivated  amon^  thrm  -, 
and  that,  fiippofmg  them  to  have  been  the 
tTflnllatoTs  ot"  the  books  of  Job  an*l  Tfnitih, 
vavti  ABa&^y  AtH  we  flioidd  have  no  reafon  to 
dkMb  1^  tfRif  #Bcifl6ni|  M  to  nAat  Wis  riKsillC 

fNBWS  tif  VERm  VWttlClLlUUni  lUEU- 


th8f*!«?y  wart  thtfe  or  others,  were  qtiltt  uil- 
jflforflreti  of  rhf.  nnrtvitc  of  t^rfe  conftelh'tlons, 
astd  dw:  mearring  ot  the  terms  by  which  they 
w*fe  exfn-efflid^  h  obVfOws,  in  that  they  hive 
Mot  >f*feMd<!red  4ttt  tentt  Nabsfli  Bsrih,  by  luiy 
l|UHf      ■  coiiftAMiMi  sii  41 1  ode  IkOTing 
<Mlltad4tX)tlK4^  'Mt  tMfllhttd'tfic  tMnii  If 
^otHM  ^  tte  ft9F|il6n^  u  i  repfflfc  opoli  (he 
«Mi ;  tfMM^Kthis  «odd  not'be  tb6  imm  of 
th*  atithor,  as  appear*  by  fhe  context,  in 
\vM<  h  he  »>Hm<^  the  Vw^vrn!*,    w^ryfc  fp?f*t 
SMikt  fh  tiic  he«v«n»|  -nid  wholic  hand  hxth 
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formed  the  crooked  ferpcnt.  New  it  w» 
ridt  M  lA  IMMl  «0  AipfNiib  flifc  ftm  (biMe 
meant  to  Mfcrit^  the  power  df  tlie  cre*- 
tor,  iliould  eiiH  ki  the  hcivteiii    a  tcAiifeony 

of     a#id  add  fo  inconfidcrabic  a  creature  a^t 
the  ferpent  of  the  earth  j  befide  that,  the  epi- 
thet V'hich  fTn  'Hy  ry}>rcne!t torto<ni<r,  hns  no- 
thing to  f' n  With  the  (crf^nt  of  the  earth  ;  tbf 
aithoMj^h  It  can  twiii  itl'clt  .ibout^  yet,  as  it  does 
MN  ^yncfi  appeiir  ti^'tftcd,  it  wmdd  never 
hBii%  hid  MmIi  flU^Mtat  iAfc^  t9     lUBdB  ill 
getiMi  «4UMI  Ae  eoiA^Mon  Dirate  b 
crooked,  oreicia^wliatlcfefMchbytortuoat^ 
and  its  figuiv  ki  the  heavens  could  nothe  ex- 
prefled  by  a  more  rTr<^p^'r  wortf.    In  the  fanw 
manner,  tiicir  u.inil.itin;';  Chini:%h,  which 
nificsa  giant,  by  the  Pleiades,  ar»d  caHinkj  Oieii! 
Orion,  aUhoi*^  in  oth«r  places  it  was  m  the 
plural  nvafear,  ahdakh^  ia  tha  my  jirndb 
in  Job,  wfaMekisiitftiHMM^  lhafe«i» 
nested  within  it,  wimli  IvUih  j^^y 
and  looftning,  (hew  that  they  neither  knevl^ 
whst  wes  meant  by  the  PutA  Hhcf  found  in  the 
Hebrew,  nor  gave  themfel\-es  the  trotible  tm 
examine  ;  for  cenairly,  if  ihcy  liad  confidcred 
that  liiii  Chcul,  a&  it  was  one  di  tht  lew  coti-' 
ftdlaiiooa       named,  aiuft  be  ooe  ef  Aofe 
whidi  were  of  ufe  «>  nuu^iiKli  if  ih^  he^ 
ceofideredtel&iah  iMkea  theobftiiiiiyii^ 
light,  an  ankle  of  Jivine  vengeaxKe,  the|r 
would  have  known  that  its  ufe  muft  be  themoft 
important ;  and  if  they  had  ftddcil  to  this  the 
naming  it  by  Ifaiaih  in  the  plural  number,  as 
exprctRng  two  conftellations  of  the  fame  dtfto- 
minatiou^  and«  imally,  the  trrin$  oi  luo^^ 
the  bands  or  cords  bdonging  to  it,  they  muifc 
fcenttd  to  limine,  thdt  it  vrat  not 
Orion,  aa  tcvey  have  tranflated  it,  and  to  which 
H  has  no  one  artide  of  allufion,  but  the  Great 
j  Bear,  or  the  t\\  o  bears,  for  fuch  it  certainly 
'  is.    Thefc  the  old  authors,   even  the  old 
i  Gitceks,  did  nut.  call  two  bears,  butiwowag- 
G  gonsi 
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£ODs  'f  ihctc  are  of  fuch  tmportance  to  a  na- 
tion, that  there  was  no  voyaging  or  travelling 
without  their  a/Tillancc  ;  and  tlioy,  as  they 
were  rcprcfcntcd  to  be  ilrawn  cjch  by  a  tcaiii 
of  liof  fes,  niight  very  well  jollify  the  ufc  of  ty- 
ing and  looilng,  and  of  cards  or  bands,  imdi- 
out  which  they  could  not  be  faftcnnl  to  the 
This  was  undoubtedly  the  meaning 
©f  the  term,  and  tlic  explanation  of  the  words 
ufcd  in  mentioning  it  j  and  it  would  have 
bci  ii  juuch  better  to  have  attempted  it  thus, 
by  way  of  finding  out  what  was  meant  by 
the  word,  than  to  have  endeavoured  to  ex- 
pl^n  the  terms  bindiiig  and  looling  by  the  chi- 
merical aUufion  to  noidiern  ftais  Ihutting  up 
the  earth,  and  fotirthem  ftan  afMeniJig  it,  and 
■uking  way  for  fruits  and  flowem. 

Inftead  of  that  mediod  of  conunentingupon 

die  accidents,  it  furdy  would  have  been  more 
rational  to  have  fallen  upon  the  other,  of  ex- 
plaining the  term  itfclf:  and  this  is  what,  after 
this  long  but  ucccfTary  introduftian,  I  {h;ill 
endeavour  witli  rc(pc*fl  to  the  word  Aifh  ; 
which  the  tranflators  of  the  book  of  Job  have 
x«ndercd  Ari5lurus,  but  which,  I  am  con- 
vinced, means  ^  Pleiades*  Without  thus 
much,  by  way  of  preface,  many  nug|ht  have 
keen  unwilling  to  doubt  the  Scptu.vgint  tranHa- 
tion,  for  To  it  is  all  calle  d,  of  the 'bible  ;  and, 
without  inftancc^  nt  the  palpable  miilakcs 
v.'hich  thnft-  ir.iiiHators  have  made  with  rc^^ard 
to  th'.t  T);her  corrilellatiais  th?t  arc  lujr.cd  in 
tiie  iame  boc^,  it  might  have  bttn  with  rc- 
ludance  Shat  many  would  have  Mened  to  the 
opinion  of  an  error  with  reused  to  this.  I 

In  all  tiling?",  to  unJcrl'tand  an  author  rightly, 
<he  firft  ftep  is  to  obferve  the  context,  and  in^ 
fliis  particular  we  ihall  £nd  that  to  be  die  road 
iq  a  tnieexplanadon.  We  have  feen,  dut,  by 

COnfiderIng  the  word .  ufcd  with,  and  applied 
to,  theconllcllation  Chefd,  mentioned  in  Job 
and  Ifaiahj  it  appeared  aot  only  that  it  ww 
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not  that  which  15  given  as  the  tranflation  at 

the  word,  but  we  f-iund  what  it  certainly  is, 
that  it  is  not  Orion  but  Uru.    la  the  iiune 

maiuicr  let  us  coo^ar  die  woids,  vhem 
Aifh;  rendered  Arfiurus,  is  mentioned,  and 
we  fhall  find  not  only  that  it  is  not  Arduras, 

but  that  it  is  the  Pleiades. 

Chimah  and  Chefd  are  mentioned  feveral 
times,  but  this  Aifh  only  once,  in  the  fcriptures. 
The  pafHige  is  in  the  hr,ok  of  Job,  ajid  it  is 
this  ;  **  Canft  thou  bmd  the  Iweet  miiuencc 
"  of  Chimah  (that  is  of  Orion)  or  loofe  the 
«(  bands  of  Chefd  (diat  is  Amaxa,  the  wain). 
^  Canft  thou  bring  out  Maxzaroth  in  his  lfl»- 
"  Ion  (duit  is,  the  feveral  parts  of  that  cicdo 

whidi  die  antients  called  the  circle  of  the 
"  moon,  or  manfions  of  the  moon)  or  lead 

Ailh,  Arcturus,  as  the\'  tranflatc  it  (but  truly 

the  Pl'jiades)  with  its  Tons  ?" 

According  to  lUc  plan  of  tliis  invciligation, 
we  are  to  examine  what  is  the  meaning  of 
the  words  its  fims,  for  diat  will  lead  us  to  know 
to  what  conHeUation  the  term  b  applicable,  and 
that  ihePlcLidt?;,  andnoother,  can  bethe proper 
TLiideriiig  ol  the  word  vfijh.  That  Ai  ^turus  has 
not,  nor  can  liavc,  anything  that  can  beexpreilcd 
by  tlie  xcrm  his  ions,  or  his  children,  Ls  obvi- 
ous ;  ail  that  tlic  conuiiuiutori  have  attempt- 
ed, by  way  of  accoundng  fiv  the  CS^reffion,  is 
to  (ay,  that  it  meant  dieftars  about  Ap6hitus; 
but  this  might  as  well  beiiud  of  ai^  odier  oon^ 
(lellation,  flnce  there  arc  durs  about  all  the 
other  conflellations ;  and  therefore  a  writer, 
equal  to  the  language  and  fublimity  of  the  book 
of  Job,  would  not  have  mentioned  fuch  a 
tiling  with  no  better  meaning.  That  there  is 
nothing  particular  with  regard  to  Arcfurus 
which  ihould  make  any  other  Hais  be  called 
its  children,  is  certain :  let  us  examine  whe- 
ther there  be  any  odieroonflellationthat  may 
have  a  right  to  have  other  ftats  called  by  thu 
name,  and  if  we  find  fuch  a  one,  there  wiE 
be  gxai  j«aioa  to  believe  diat  iti»this>  and 


J     .  I  y  Google 


A  R 

not  Ar£turus,  which  was  intended  by  the 
word  Aiili  in  tl^s  originaL 

We  know  the%iiative  manner  of  exprdfi- 
ort  that  was  univeHrl  thnMig]bottt  die  caft  j  and, 
according  to  this,  we  ihall  find  that  any  nwn- 
•  ber  of  ftars,  und-.'rdood  to  be  attendants  on 
any  confkllation,  or  followers  of  its  motions, 
miglit  be  very  naturally  called  its  family,  its 
children,  or  lis  Tons.     Now  we  fhall  fee,  tli2t 
Jiot  ojily  i  particuJiT  number  ol' liars  about  the 
oqpflellattofi  Aiih,  as  thofe  imugincu  who  ren- 
dered it  Ar£hinis»  though  without. any  parti- 
cular lealbnfiiriiich  an  imaguiatton«weiecaIled 
its  fons ;  but  that  all  the  hoft  of  heaven,  die 
whole  ti  ain  of  the  fixed  flacB,  are,  with  great 
propriety  and  ftriatxfs,  according  to  the  old 
phHuf  phy,  to  be  called  the  children  of  the 
riLiadcs ;  and  this  is  much  more  fuitable  to  the 
dignity  of  the  writer  of  the  booic  of  Job,  tlun 
it  would  have  been  to  mention  a  few  particu- 
lar Aan,  and  that  with  no  peculiar  rea&iu 

Though  we  can  find  no  lealon  why  ai^y 
flars  ihould  be  called  by  the  name  of  the  at- 
tendants on  Arfturus,  we  {hall  find  that  all  the 
ftars  might  be,  nay,  and  naturally,  were  called 
attendants  on  tlic  Pleiades,  if  we  confider  of 
whzt  importance  the  Pleiades  were  in  the  old 
fphcre,  and  m  the  antient  philoiuphy;  and 
fiody  the  thought  and  the  eapieflion  are  both 
pm  and  fiiitBd  to  the  fiitjed^  when  the  Al. 
mighty,  ,  eniunenting  his  woiks,  and  the  con- 
duel,  ccconomy,  and  regMlation  of  them,  fpcaks 
of  fuch  a  conftellation  as  was  fuppofed  to  lead 
in  the  whole  multitude  of  the  ffars,  and  calls 
that  act  the  du^ccting,  guiding,  or  leading  in 
diat  and  all  its  fons. 

The  antients  divided  the  courfe  of  tlicir 
yaat  acoofding  to  die  appc^ance  of  the  feveral 
confteUations,  and  the  Pleiades  were  the  firlt 
of  thefc.  This  account  we  Ihall  find  in  the 
earlieft  Greek  writers,  and  thty  had  their 
aftmnomjr  from  the  eaft,  therefotc  it  was  the 
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fyftem  there  allothat  thc-rieiaJcs  led  in  the  year. 
They  were  the  r.ew  yeiir's  conftellations,  and 
all  the  otlieri  were  lup^ofcd  to  folluw  them  ; 
thefe  were  therefore  called  attendants  on  the 
Pleiades,  and  the  year,  itom  the  name  of  thia 
conftellation,  was  called  Pleion.   Into  whac^ 
foe\'er  author  of  antiquity  we  look,  we 
find  thcfe  ftars,  or  the  conftellation  in  which 
they  (land,  which  is  that  ol  Taurus,  mentioned 
as  that  which  began  the  vcar,  and  nothing  can 
be  fo  applicable  to  it,  as  calhng  the  other  ftara 
its  offspring  or  attendants :  nor  caii  tlm  be 
applicable  to  any  other  codldltfloii  whadb- 
ever.   This  migjit  be  enough  to  fix  the  oer-» 
tainty  of  the  Pleiades,  andnotAi^hotis,  be- 
ing the  Aifli  of  the  fcripturcs  ;  but  even  if  we 
luuk  into  the  better  fort  oi  the  conmientatora 
on  the  paflige,  in  which  Ai(h  is  named,  wc 
ihall  find diat  they  do  not  ali  agree  to  lu  men- 
ing  AnSunis :  nay,  we  fliall  find  that  lonic  of 
them  had  met  with  explanations  of  the  true 
fenfe  of  the  word,  though  they  ieen  to  have 
confufed  themfelvcs  by  mifunderflanding  thole 
expofitions.   Some  of  them,  according  to  the 
Syrian  cxpofition,  Cuvpofe  it  to  mean  the  con- 
ftellation Orion,  and  others  the  three  principal 
ftats  in  the  head  of  that  confleiJation  .  thcfe 
laft  fuppofe  that  all  the  reft  of  the  fiars, 
which  go  to  fenn  that  conileUation,  are  i». 
tended  to  be  exprefled  by  the  name  of  the  fons 
of  thefe.    Some  have  fuppofed  the  ftar  of  die , 
firft  magnitude  in  the  Great  Dr,^,  the  Syrina,  " 
a  Itar  very  early  particularifcd,  and  well  known 
to  all  the  anticiu  aitronomers  to  have  been  in- 
tended by  iti  and  they  will  have  the  reft  of 
the  ftars,  in  that  conffleDation,  as  little  one* 
attending  thelaige  one,  to  be  meant  by  the 
term  fons.    O&nea  have  fuppofed  the  fi^ 
Pifces  to  have  been  meant  by  it ;  this  feems 
to  have  arifen  from  the  word  Afh,  fu-nifying, 
in  the  Ethionic  lanLuagc,  a  hih.    But  thatts 
not  a  conftcilatlon  old  enough  In  tb^-  fplicre, , 
nor  of  confc<iucncc  enough  to  maiiLiiid  to  have 
^  *  been 
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*  fcten  honoured  with  To  particular  %  notice  j 
nor  is  there  any  particular  mt-aning  in  the 
words,  its  fons,  or  its  aucnilants,  if  applied 
to  this  conftdlation.  Let  it  not  feem  flran^c, 
tiutoiieckftheit^of  llic  zodiac,  for  fuch  is 
the  conft^ation  Kfcaa,  is  mentioned  as  not 
'being  one  of  xhc  oUdk  taAe  ^liere.  We  know 
tftat  thofc  iweh  e  fi^^ns  are  v^ry  anttcnt,  but 
we  have  all  the  realon  in  the  wovW  to  ht-lirve 
that  there  are  others  much  more  k).  il  we 
look  into  tlve  aflronomy  oi  the  Qmk»  we  AaH 
indeleWy  andonlyafewanangeiiMm^oftKe 
ftare  kmnm  at  the  firft,  and  ibefe  Nuchas  wt9 
of  immedietc  uTe :  the  dlnfion  of  the  year  wsui, 
in  comparifon  of  ihefe,  a  matter  of  curiofity ; 
and  confcqueiitly  the  zodiac  w.is  later  received 
amonf;  thein.  In  the  fame  order  as  they  were 
brouj^ht  into  ufe  among  the  Greeks,  we  have 
reaioa  to  luppofc  they  were  devifcd  amon^  the 
Egyptians,  and  tku»  ndtfaer  among  the  one 

•  tior  the  other  peo^e,  nor  indeed  in  any  coun- 
tiy  wfaatlbever,  can  we  imagine  a  cmfldladoa 
ie  ttflie  oon^icuous  in  the  heavens  as  Pifccs, 
(fer  very  few  are  Icfs  fo)  and  with:.!  of  fo  little 
immediate  ufe  in  the  affairs  of  hfe,  was  fo 
early  known  as  thofc  which  marked  the 
open'mg  oi  tlic  year,  or  denoted  the  time  of 
the  ploughing  the  ground,  of  ibwing  the  com, 
or  oif  reaping  the  harveft ;  or,  as  thole,  which, 
bong  fixed  about  the  poH,  were  the  guides  and 
«Itre<5tori,  to  mariners,  and  thofc  who  travelled 
t>vcr  defarts.  The  Egyptians,  or  the  forefa- 
thers of  the  Egyptians,  before  they  came  into 
that  country,  might  devife  the  conIk!!atior.s  ot 
tl»e  zodiac  i  but  thefc  not  perfedly  agreeing 
with  the  feafona  of  Egypt,  (for  th^y  certainly 
d0  iioc»  lunreft  lign  Vii]go,  with  the 
<ar  of  com,  being  in  ibe  autumn,  and  their 
haivdl'iR  April)  might  be  »^e£fced  though 
known  ;  and  the  Sirius,  whofe  rifinj  marked 
the  fwelling  of  the  Nile,  on  which  all  their 
<>in>roa(f  defended)  re^rdcd  even  w:ch  venera- 


tion. In  the  fame  mai^neT  the  Bear,  by  which 
failors  and  travellers  guided  their  coun'c,  the 
Pleiades,  which  marked  liie  opening  of  the 
year,  and  Ibme  oftwia  of  finh  iinpo«ee» 
nuf^  bt)  and  natnndly  would  be.  Raided 
hf  oAornaiiens,  and  appealed  unto  by  writers, 
who  were  delirous  <tf  pointing  out  the  goodncft 
«!>  well  as  the  m'4<'nificence  of  the  Deity  in 
hii  works  ;  while  iuch  a  ftgn  as  Pifces, although 
a  part  ot  the  zodiac,  might  be  neglected,  if 
known,  as  improper  to  be  nMOtiened  to  fuck 
purpqfes,  bocMilb  its  iitb  is  net  ced^iemNn* 

Il  haftbamalra«dl)F  oMervedi  that  fane  of 
the  old  cewmentatera,  thou^  without  undep^ 
ftan^iog  what  they  had  repeated,  had  foin^. 
where  picked  up  the  terms  of  2  r^l  and  pro* 
per  ex{danation,  and,  from  their  mifrq>rcfcn» 
tation^  of  thofc  terms,  Ujitk?  of  the  moderns 
have  framed  notions  as  remote  trom  truth  as 
the  wildeA  of-  the  otot  amei^  the  old  ones. 
We  find  AaMf  of  4ie  lace  hbeciow  and  kam" 
cd  copunaHHew  enplaining  Ai(h,  not  hj 
Ar^hinaSt  but  bjf  lha  Qreat  Bear.  This  has 
much  more  ^ipearance  of  probability  than  in 
tile  choice  of  Pifces,  becaufe  one  was  a  con- 
flellation  undoubtcdiy  of  very  early  origin,  and 
ol  volt  ulc  and  importance  to  the  world  j  nay, 
aodthere  lieenMaU^awii^  «f  accounting  for 
the  WOld^  lis  (hns  and  fiir  Ac  very  original 
name  of  Atfh»  when  a|ipfiid  to  Ai»  cenAdb^ 
tion;  though  there  covld  be  none,  nor  anjr 
o&r  maM  touKifd  eidter*  with  rrfped  cither 
to  Ar£hu:u*  qr  Pifbes.  This  is  one  of  thofe 
error?,  wliKh,  havine  the  paraf]<»  of  learning 
fwl  it^  louiidacion,  ap4  l>cing  iupported  by 
fomething,  at  leaft  in  ibuad,  agreeing  wttk 
it  i|i  t^  ol<  ooiWiKiMb:  «ieihft  flv^dan- 

the  more  neceilary.  to  esK^Htfe  IImHM|Mp^ 

into  what  has  beenaJlcdged  in  itsfdppocU 

In  the  firfl  place  we  arc  to  underAand,  that 
a^h^tj^lj.  tjy^  Pji^.  ^  tin^  (^^1^060  term  by 
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4fl|Mrigi^7itamon^ihtMditr  kw»erilc4 
liy  Hker  names,  it  will  be  fiicwiv  hereafter  un- 
der th^  article  OrkMi,  by  which  name  the  trnn- 

flators  of  thelc  I  x/oks  of  thebibk* have  rendered 
the  oriental  name     the  Great  iiear  CbcAl,  that 
thKcoiiAelbtionwascaUedfay^  earlier  Gr«:eks 
'^fllliea(^raid)iWiam,»wi|goii:  aaditiviR 

liMt  dki>Arabtan»  caUti^kiiot  a  hear,  nor  even 

a  waggon,  but  a  Hir-r,  a  m»chrirr  for  carrjnnj; 
the  dead  to  thc>r  tuiicra^s  :  and  th<»t  thcv  caHed 
tkc  ti«fee  iii«i>  hi  tiie  tad  ut  the  Oreaf  Bear  the 
FiUt  Ferelfi,  or  ciHldren  ortons  at  the  btt^r. 
TlliiMfaFl«ife|lMdlLiiklKBwtoiis,  not 
wmtuAsBiongtlic  cjijlteiii  lutimu'wluiu  ipcak- 
ing  oC  tihui^  dependent  on  AiniB  cNbcr }  .And 
from  tkis,  many  of  the  hte  conunentators  on 
the  book  of  Job  have  been  led  to  think  the 
Urfa  Major  crrfainly  the  confleHation  intend- 
ed, bccacic  here  was  an  eaftern  pbrafe,  an- 
fwcritig  exactly  to  the  terni  fons,  belonpng  to 
thu>  coailellation.  Though  A^ducus  and 
liis  fiw*  Wfeic  nottTenfe,  yet  to  guide  die  bi»r 
aod  .iti  tbougti  a  Htsjua^  exgraffions  yet, 
4^«nUQgt(>^  SQCounl^  ww  oot-ooftfenfc, 
at  lead,  nott  iftithOMit  fonusthing  in  its  fupport. 
It  ha3  been  added  alfo  by  the  lexicographies^ 
ftcrions,  who,  conlidcrinj^  onlv  v.ord.s,  have  a 
latioBal  cxcufc  for  k.:iowing  nothiivt;  meao^ 
ii^,  th^ii  Uu:rc  Ml  Aidhikyionk  which  i'uuiiiia 
Mts^  UJfco  Aifb,  and  wh^U  %  name  of  thia 
HHf  4ipG||iac.4vh«ili  lilt  imkiiiK  iippUed  fi> 
WtifA^mMf^  dttiOMiftiMaB  •due  call.^ 

Bori  IbrNdlh,  ihey  fay,  is  Arabic  for  a>^bier» 
they  fi^iiitefe  the  Aiih*  io  the  Hebrew 
text  of  the  book,  of  Jobk  UMgibt  be  derived  from 
tiiu  worJ  Naib^  and  (o  be  flic  proyyur  nAn^  oi 

Thok  wb»  jfe  eaftiratoi  wdi  tins  ety^ 
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Ml  «f  chihhm  «f  dte 

bier,  a'ly^  proof  thai  k  u  nghi^  ItoWtaMi^ 

with  fome  feveriry,  the  tran/!  .tofB,  ^«  yen- 
dered  the  word  Aifb  by  Arctunts  ;  but  tiley 
areas  liable  -jnccnrur.  ;  artd  the  mon*,  becatl^ 
tbe  others  have  bareiy  givtn  the  wo*d  chey 
tfaottght  belonged  to  th0  pbce,  butthdbhaw 
^PputeA  Aair  doftrioe  by  antginaiy  aiidi» 

litMS. 

On  tracing  the  eaqf  to  its  head^  «Ktw)| 

find  that  it  h  derived  front  that  early  approod^ 
u«dc  by  foin        ihe  Hebrew  cnmrnentr'tori 
towa<d  the  xium  ;  aad  by  their  i^noruni  juii 
cricMfOiiftintEqBKetati«»dr  ^e  terms,  wkUii^ 
whMcfiMgrar  tlbtfiamiA  litem^m^xtjmak 
tie  better  manapae^ty  haveMiftaiiaedtbfiiivaf 
the  whole  matter.    We  £ndiAtwoovllirce«f 
them  this  plain  and  £rcc  interpretation  of  the 
original  tcrmAilh,  that  it  is  tlic  uaiiu:  by  which 
thcautiioi  ot  tniibook  calL  thi^StvcftSfars/Thc 
Seven  Stars  b  a  known,  ajvJ  has  been  a  vciy 
andept  name  for  the  Pleiades  aad  bad  the 
commcntaton  i«fleibere«  tbcj  had  favcd  idl 
the  errors  that  have  arifen  on  thb  head.  Aiib 
is.  certainly  the  Seven  Stars,  diac  is  the  Pleia- 
des, and  there  had  needed  no  more  explana- 
tion. We  know  that  thclls  flats  opened  the 
couffe  of  tlic  year  according  to  the  old  ac- 
count of  time,  and  ail  the  rtil  of  the  (lars  fo)- 
law?mthwn  in  dwir  coi«&»,         veij  na- 
tvntty  be  called  dieircbildreii.  Bvttheleace 
a  fet  of  writeis,  who»  not  having  the  gieat ' 
fecret  of  the  painters,  the  manum  de  tahula^ 
Icnow  not  where  to  ftop.    The  firfl:  of  thcfc, 
for,  in  all  probability,  the  reft  copied  it  from 
one  anotlier,  having  tranlcribed  wliat  he  found 
in  fome  more  knowing  writer,  inul^  add  hi& 
cxplanationof  a  thing,  fufficiently plainm  ttfelf^ 
and  in  die  tnie  Igirit  gf  heavy  canunenis>  per- 
plexes and  fuzzlea  diat  whidl  waa  clear. 
One  WNild  think  the  term  Seven  Stars,  which 
haafQuetfaio'aUlaiiguaBeiasaiuunc  of  thb 

fftnftf^l^ 


.  y  Google 


A  R 

coiifldlaliofi»  wai  not  very  likclj  to  be  fflifiiiH 
derflood ;  bitttbere  wereidlb  fome  othcn  cha- 
ndkerifed,  as  bebg  fevcn,  by  fome  of  the  an- 
tients,  and  call  the  Scptemtriones.  'I  hefc  do 
not  belong  to  thnt  part  of  the  heavens  where  1 
the  Pleiades  arc,  but  to  a  part  near  the  north 
pole,  and  to  that  conlieliauun,  called,  as  has 
been  obferved  already,  die  Bear,  the  Wain 
or  Waggon,  and  the  Bier.  Thofe  who  write 
upon  fiibjefb  which  they  do  not  undeiiUnd, 
and  tills  is  the  general  fate  of  commentators, 
feldom  mifs  an  error  into  which  it  is  pofllWe  to 
fall.  One  would  fuppofe  the  undcrilanding 
the  term  Seven  Stars  to  he  any  other  than  the 
Plciadci,  was  a  blunder  which  it  was  barely 
poilible  to  anriveat }  hut  there  was  a  poffibt- 
Itty  of  it,  and  Aben  Ezray  for  he  is  die  firft 
that  has  ddivered  diis  dodrine,  telb  us,'diat 
die  word  AUh  fignifies  the  Seven  Stan,  that 
is,  the  Septemtrioncs,  a  conftellation,  other- 
wife  called  the  Waggon,  and  the  Great  Bear, 
and  fituated  near  to  tiic  north  pole. 

Miftakes  never  flccp  in  the  hands  to  which 
they  owe  their  origin.  Here  was  a  pompous 
and  glaring  one,  it  has  been  pfeftrved  and 
copied,  and  done  into  half  the  languages  in 
the  world;  and  from  this  has  arifen  the  ge- 
neral opinion,  that  what  is  called  Ardurus  in 
our  trariflations,  fhoulJ  have  been  rendered 
Ardtos,  and  that  this  (hould  have  been  again 
trannatcd  the  Bear ;  and  finally,  that  what  is 
meant  by  Ar<Stunis,  and  his  funs,  is  the  Bear, 
and  its  taSL 

The  luidetflandmgone  die  Ibiptiipe  con* 
fldladons,  leads  us  to  die  alceituning  an- 
other. But  if  we  would  indeed  taheupon  credit 
the  tranflation  of  any  one  of  them,  it  might 
be  in  vain  wc  fouiht  fdr  another.  Xlierc 
are  only  a  few  I'.amcd  ;  there  arc  only  a  few 
tliatwerccontpicufHis,  and  confidt  r.ible  enough 
to  be  named  at  tliat  early  time  ;  and  one  or  | 
other  of  thcfe  names  muft  be  fuppofcd  to  agree  1 


A  R 

widi  one  or  odicr  ofdum.  It  will  be  hcfeaAcr 
(hewn  in  its  proper  place,  that  the  ttanflatojcs 
of  the  book  of  Job,  and  of  the  prophecy  oC 

Arr.o  ^y  have  rendered  the  name  of  a  conftclla- 
tio;i,  w'li^h  i:i  the  ongiiial  is  Chcfd,  by  the 
woiti  Oiion.  It  will  be  fhewn  there,  that  they 
did  this  quite  at  raiidom  ;  as,  ii)  rci'^)cct  to  liie 
odiers,  only  putting  one  or  odier  of  the  ruunes 
of  die  few  old  confielladons  for  fudi  few  as 
they  found  named  by  thefe  writers.  It  will  be 
proved  that  Chimah,  which  goes  before  this 
word  Chcfil,  and  is  rendered  Pleiades,  is  the 
oriental  name  of  Orion,  and  that  Chefil  is  the 
name  of  the  Bear,  which  was  at  that  time 
called  the  waggon  or  wain,  Amaxa,  and  that 
this  only  confldlation,  of  all  in  the  heavens, 
could  be  intended  by  the  word.  Where  die 
expreffion,  loofe  the  bands  of  Chefil,  is  uied, 
to  what  of  all  the  conflcllations  is  fuch  a  phraie 
applicable,  except  to  this  which  was  reprefent- 
cd  as  a  waggon  drawn  by  three  horfes,  har- 
i^fled  or  boimd  to  it?  and  when  we  Hnd 
ifaiah  afterwards  fpeaking  of  it  in  the  plural 
number,  for  lb  he  does  in  the  diirteendi  duq>- 
tcr  i  the  word  that  is  tranflated  conftellations 
being  ChtTilim,  the  plural  of  Chcfil,  what 
could  he  mean  but  the  two  Bears  ?  He  de- 
nounces this  as  a  vengeance  on  a  wicked  peo- 
ple ;  he  fays,  the  ftais  of  the  heavens  and  its 
Chelilim  fhall  not  ihme  bright ;  and  as  it  is  evi> 
dent  by  this,  that  he  intended  to  expreft  two 
conftellations  in  the  hemifphere  which  wcteof 
the  fame  name,  and  were  of  vaft  ufc  to  man- 
kind, fmce  the  darkening  of  them  is  threat- 
ened as  a  terrible  vengeance ;  it  is  as  evident 
that  only  the  two  Bears,  or  two  wains,  the 
Uifa  Major  andA£nor,  amid  be  intended  in 
that  palliige* 

As  diis  is  certain,  and  will  be  fupporfed  bf 
many  other  proofs  in  its  proper  place,  it  ap- 
pears that  the  Be5r  has  been  mentioned  in  the 
fame  place,  even  in  the  fume  fentcrxe,  with  thir 
Qonftcilution,and  therefore  it  cumut  be  Oichijne 

with 
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vi^  it  i  and  that  aa  Chcffl  Is  certainly  die 
Bear,  AHh,  which  fJkimp  n  certainly  is 
not.  The  whole  (entence      "  Canft  thou 

**  bind  the  fweet  influence  of  ChiiTMih,  or 
"  loore  the  bands  of  Cheftl  i  Canft  thou 
*'  bringfarth  Mazzaroth  In  its  feafon,  or  guide 
"  Aifti  and  hisfons  ?"  Noth in 2;  can  be  more 
palpable,  than  that  Chcitl  is  the  Bear  in  this 
place,  from  the  other  paflage,  in  which  the 
ftme  woAlia  ufedj  and  it  is  ftwdy  as  certain, 
that,  if  Qiefii  is  the  Bear,  Aifli  is  not:  fi> 
vniditbenfbie  is  proved  beyond  contraiSffioii. 
'  We  find  the  origin  of  diis  ibange  opinion, 
which  would  make  the  Aifh  of  the  fcripturcs 
the  Urfa  Major  of  the  aflronomefN,  is  no  other 
than  a  miftakc  of  one  of  the  old  Hebrew  com- 
mentators on  that  part  of  the  bible  ;  who, 
having  found  in  fome  books,  now  loft  to  us, 
or  received  ftomibine  not-underflood  tradition, 
an  account  diat  Aifli  was  die  Seven  Stan, 
%vas  fo  ^;nonnt  of  ailronomy  (for  all  the  Jcw- 
ifti  interpreters  of  the  bih!c  were  wholly  i_nio- 
rant  of  it)  as  to  fupiwie  that  die  Seven  i>t:»rs 
meant  the  Bear  or  Wain.  From  him  all  the 
lift  of  commentators  that  followed,  borrows! 
it ;  Co  chat  their  tdlimony  refts  only  on  the 
nerkcfflw.  Bittbefidetbefe,  there  are  pro- 
duced, in  fuppcfft  of  it,  the  Arabic  accounts 
of  dlatconflellation  which  call  it  (as  obferved) 
by  a  name  not  very  different  in  found  or  ortho- 
^aphy.lrom  that  of  Aifli,  and  call  part  of  the 
fiars  which  belong  to  it  by  this  very  name  of  its 
fons.  This  has  indeed  an  appearance  of  fome - 
thing,  bat  *tis  eafily  (hewn  to  be  no  more  than 
Ml  appearance,  for  the  names  are  indeed  not 
near  enough,  according  n>  the  cuflomsitfdiofe 
languages,  to  have  been  borrowed  from  one 
another  }  and  as  to  the  expreffion  of  its  fons, 
with  regard  to  the  Bear,  it  is  fo  far  from  bc- 
jn*»  of  antiquity  cnc'jrh  to  countenance  the 
opinion  of  thofe  who  would  make  this  conftel- 

latioa  the  Atih  of  the  book  of  Job^  thst  it 


w|s  probably  the  chUd  of  that  opinion }  and 
while  produced  as  an  authority,  is  indeed  de* 
pendent  oa'it. 

We  are  apt  to  look  upon  the  Arabian  aflro> 

nomers  as  very  anticnt,  and  it  is  poiHU^  and 
it  is  alfo  probable,  that  obfervations  of  &t 

ftars,  fcn  ing  to  the  purpofes  of  lifo,  were  very 
early  in  ufe  among  them  j  but  their  ailxonomi- 
cal  writings  arc  very  late,  naj,  the  veiy  intro- 
duciion  of  writing  among  them  is  little 
enfier  dian  Mohammed,  rrom  dus  (In^e 
oUenratioa  it  will  appesr  how  veiy  idle  it  at  to 
lode  to  the  wridnp  of  die  Anbs,  as  mo> 
niuncnts  of  the  earljr  aflronomy.  They  tranf- 
latcd  their  aftronomy  folely  from  ihc  Grecic, 
and  the  oldeft  catalogue  of  the  ftars,  in  their 
language,  was  made  but  between  eight  and 
nine  hundred  years  ago.  Then  niincs  of  tlie 
conftdlsdons  in  gcnersl  are  only  tKanflationa 
of  the  Gredc  wonis,  by  which  diey  werecalled, 
into  dieir  own  language,  and  fuch  is  tlu  word 
N  dli  among  them :  it  is  dietr  rendering  of  die 
Greek  word  Amaxa,  awaggon  j  a  bier  being  not 
vcr\'  different,  and  the  word  Amaxa  fignifyir.j 
I  h.u  iot,  w.iin,  \v  a^  :^on,  or  almoft  any  other  con- 
vcaici»ccol\%ivtia^^c.  As  tothcirtonftcllatioiisof 
the  Mule  fur  Auriga,  the  Crane  for  Ophtucus, 
and  the  reft}  it  is  not  10  be  fuppofed  they  are 
original,  and  were  dierefere  preferred  to  thofe 
of  the  Greeks:  their  law  forbade  them  to  draw 
the  reprcfcntation  an  human  figure  on  any 
occafion  whatfocvcr,  arxl  fuch  as  they  found 
in  the  Iphcrc  of  the  Greeks  of  this  form,  they 
were  obliged  to  alter.  We  know  not  exactly 
how  early  the  error  of  fuppofmg  Aifli  to  fig* 
nify  the  conftellation  Urfa,  may  have  bevn, 
but  it  is  very  pofliblc  that  the  calling  of  the 
ilars  in  the  tail  of  that  confteUatioii,  its  fons, 
which  is  urjcd  in  favour  of  fHppofina:  it  to  be 
fo,  niieht  he  d:':ie  in  cnr^feiiuciicc  of  the 
Arabians  hearing  that  the  Bear  was  a  coni^> 
1  laiioa  ium<;i^  in  fome  old  books,  with  die  luldi*. 

I  tim 
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of  fuch  a  term  as  cxprefTed  its  Tom  i  and  . 
they  ought  therefore  4Dp^  this  term,  its  fi>As, 
to  tfiofe  fian  in  the  Uu. 
The  anti^nts  do  iioc  feem  to  Iwve  beenper- * 

.fc^tty  agreed  about  theplacc  of  theftar  Arfhirus, 
or  at  >at  die  identical  {larwhich  thcyfhouM  .nfl 
by  this  name,  ard  yet  thry  are  cxprefs  in  the 
imagined  influences  fur  wluth  tlm-  fe;iieil  tt. 
Vitruvius  fnystt  {lands  bctv\'cen  tiic  ti\o  knees 
oi  Aiclophylax,  which  is  the  fituation  wc  girc 
it,  and  Inm  lo  expre&  (he  Iwie  ftvs  but 
Cermanioit  and  oihen  ptoitiadiejpxdie 
«r  belt  of  Arftc|ph]flax. 

* 

So  that  the)'  either  brought  the  waift  of  that 
figure  much  lower  tiiun  we  do  at  prefent,  or 
dfe  thejr  gave  the  name  of  ArAuhis  to  another 
fUr.  But  whatever  iiKonliflence  biay  be  among 
them  about  the  place  or  idendtjr  of  the  (bur, 
diere  Is  none  about  its  inAience }  they  all  fpeak 
of  its  fofCteliingt  and  the  warmeft  of  them  as 
occaftoning  trmpefVs,  particularly  at  the  time  of 
its  fcttir.g.  Horace  alludes  to  this,  when,  in 
dcfcribing  the  unruffled  trancjuiUity  oi  the  mo- 
derate man,and  callii^uptheinaagesthatmight 
mofi  diftoih  die  advcnturou*  and  avaritioui» 
lie  la]f8»  tempella  do  not  diJisonipole  him-s 
and«  to  expieft  diat,  ufcs  the  nane^  ihia 
Bar  in  its  fituation  of  fetting. 

Nfque  tumuhu^um.fiU'uitat  mantf 
Nix  Jan  us  Jrchtri  catkntis 
imfttuiy  out  m<ffti$  HaS. 

rbfltw  iamoteeivreaaadftimiii  Hoaace, 
like  dM  genaraliqr  of  the  antienti,  makes  it  | 
only  pcefiige  ftonm  at  iti  lettilig  ^  but  this  ( 

au^Mf  gives  it  the  iame  power,  though  in  a 
lefs  degree,  at  it;>  lifi^g.  tta  introdiirre  ibe 
fiarftfelfipeakii^ 
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JiKrifui  hyiettmniy  tt  Jb*aut  nuvi  maritiam 

VAommfuim <€X$nm |  4m  ^uidfvfktma^t 

AREA.  Aftrononiy  bortowt  this  ten* 
from  the  jin^vmatics  U»  exptefs  ^e  ftiriiite, 
or  tlic  qua..  /  ,  "'^  furface, contained  withintbe 
lines  whicii  Uuai  a  figuir.   Stt  ViQVM, 

AlUBA  «/  M  The^^artiqr  of'fpov 

Gontainad wiiiA  the  6iit-line<if  allele.  TUe 
is  iboiBtiaiiB  evpidli»l  by  the  ttni  deck 
abfolutely  v&A<  but  it  is  better  to  nib  iht 
prbper  tenn.  £«r  CiACLft. 

ARGO.  A  name  given  by  iofm  of  tJie  old 
aitronomers  to  the  confleUation,  more  ufiiaUy 
Icnowoby  the  name  of  die  Ship,  it  ftaadi  mm 
the  gpiat  Dog.  Stg    rnlkb  Nayh. 

ARIADNE'S  CROWN.   A  name  by 

which  fomc  hnvr  called  the  conflellation,  moie 
ufually  known  by  the  naine  of  Corona  Hcrcalis, 
or  the  Northern  Crown;  it  llajids  Uetwcea 
Boote.s,  Hercules,  and  the  head  of  the  Ser- 
pent, and  b  a  litde  cooAdlaiaoii  MQth  but  a 
fewflaninit.  It  haa<*iained  dM«»ie  of 
Aiiadne^a  GKnvn  fiom  the  Gtedan  fiiblcf 
diat  Bacchus,  wbta  he  manned  diat  beau^, 
placed  in  the  heavens  the  crown,  which  Ve- 
nus crave  her  as  a  nuptial  prcfent.  The  con- 
flellation IS  renurkablc  for  a  bright  ftar  of  the 
fccond,  or,  as  fome  odiers  will  have  it,  ot  the 
third  magnitude^  which  ii  called  Luuda  Co-' 
rena. 

ARIE&  The  Rteyone  ofdie  ooiftellations 

of  the  northern  hcmifphere,  and  one  of  the 
old  twelve  figns  of  the  zodiac  ;  it  is  the  firft 

in  order  of  the  twelve,  anJ  one  of  the  divi- 
fions,  cfinuiuuiig  mrlfth  part  of  the  echpticy 
uku»  aku  HA  dcnomuaatioH  irom it. 
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It  is  aonnfldladon  ofwiycQa^JanMraote^ 

and  though  not  (o  \zTgc  as  many  of  the  others, 
nor  (6  thick  bcfct  wiih  ftars  as  fome  of  them, 
nor  ei'cn  havm;;  thoix  i\dis  in  general  io  large 
as  they  are  in  nLany*  yet  it  has  a  fufEcient 
nuniber  that  are  of  a  ilzc  and  luAre  to  make 
it  confpicuous.  * 

It  is  vqvefented  in  all  the  figures  of  lilie 
heayens  in  form  of  a  Ram,  in  a  iitdng  pof- 
turcy  with  one  foot  cattrndeJ  forward,  and 
the  other  three  diawn  up  under  the  body  ;  the 
tail  is  protended  llr;iit  trom  rhe  body,  and  the 
head  is  turned  lo  an  to  look  behind  it.  i  he 
figure  IS  generally  better  drawn  than  that  of  miny 
odier  of ihcconftcHarions.  Many  of  the  animals 
of  die  afttononim  ace  no  more  like  lo  dkofe 
on  die  earth,  than  the  creatines  of  oiilr  mo- 
dern heralds  are  to  any  thing  in  nature,  their 
dragons  having  hair  upon  their  heads,  and  the 
like  abfurditics ;  but  this  is  not  of  the  number. 
It  is  in  general  as  good  a  figure  of  the  animal 
as  could  come  from  the  hands  of  a  painter. 

The  coi^llations,  betiMen  «id  among 
which  Aries  b  placed,  are  the  Whale»  the  Bull, 
die  Triangle,  and  die  Fiihes.  .The  Triangle 
t  is  over  the  Ram's  head,  the  Fiihes  are  in  front 
of  it,  the  line  which  connects  them  paiiing 
very  near  the  prutcndcd  toot ;  the  Whale  is 
ditciJ^tly  under  lum,  the  head  of  thai  creature 
coming  Jul)  to  his  belly ;  and  ciic  huU  is  dole 
St  his  tail,  his  head  being  tunied  in  die  con- 
trary  diredipii. 

The  andenis  counted  ool/e^^Meenftan  in 
Aries,  nor  is  it  a  wonder.  Tliere  are  more, 
but  the  greater  part  of  them  are  very  fmall. 
Ptolemy  fets  dov/n  this  number  in  his  cata- 
logue, and  wc  know  he  was  a  ftri^l  copier  of 
Hippaiwhus  in  this  pi;  acular.  J'hus  ilood 
die  account  to  the  dayscf  Tycho  firahe,  and 
he  emtealal  die  number  only  by  three  ftars } 
even  Hevelius,  with  Ul  his  dilixnunent,  nuted 
it  after  .vards  to  no  moce  than  twen»>f^en, 
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and  it  was  not  till  the  r  ^feivaticms  of  oik 
FlamCkad,  that  we  iaw  the  number  muck 
more  enlarged  :  lie  has  let  down  Uxt}- 
fix  liars  in  tJic  coniicUaticn,  tnkinw  into  tlic 
account  thuie  over  the  head,  aud  usai  the 
'i  i  langic,  which  are  always  called  tlie  un- 
formed Aars  belonging  to  the  coiiftdlatioa 
Aries. 

lu  tlie  whole  c  r  nflclladonof  Aries  there  is  not 
a  fingle  ibr  of  the  or  even  of  the  fccond 
magnitude ;  there  arc  only  two  that  arc  fo 
lar^e  as  of  the  third  one  of  thefe  is  at  the 
root  of  tiic  horn  on  the  right  ftdc,  and  the 
Other  is  the  brighteft  of  die  Informs,  and  out 
cf  the  figure.  There  are  but  few  even  of  thn 
fourth,  snd  thefe  are  toward  the  head,  oneoC 
the  moft  confidcrablc  is  on  the  lefthonu  The 
reft  are  principally  of  the  futh,  and  the  yet 
fmallcr  claflcs.  They  are  difpofcd  ijTcgularlj 
over  the  figure  ;  one  of  tlie  largcft,  bcfidc  thofc 
already  particular! fed,  is  toward  the  tip  of  the 
left  horn,  and  two  oilicri  axe  in  tlje  tail.  The 
greatcft  part  of  die  othea  are  on  the  hinder 
part  of  the  body,  the  bceaft  and  legs  havui^ 
only  a  few. 

There  is  great  reafon  to  fuppole^  that  all 
the  forty-eight  old  conftellailoiis  were  brought 
anions;  the  Greeks  fruiu  the  Egj'ptians  ;  hut 
this  is  more  palpably  than  all  the  ca;c  witix 
regard  to  the  figns  of  the  ^diac  :  and  what  is. 
yet  more  fingular,  if  we  trace  them  to  their 
origin,  we  (hall  find  them  of  eariier  date  evea 
than  die  inhsdiiunts  of  Egypt  s  for  it  is  cer- 
tain, that  could  not  be  the  country  in  whicbi 
they  were  formed  :  the  feveral  fcafons  of  har- 
veft  and  rains,  and  the  like,  which  arc  evi- 
dently cxprcfled  in  tlic  fi;;urcs,  cither  having 
no  place  at  all  in  the  country,  or  happening 
at  a  period  of  the  year  veiy  diftant  from  that 
at  which  die  fim  enters  thofe  conflellationss 
and  which  was  meant  to  be  f^iufied  by  thenu 
For  iniUnce^the  wintery  coafieUacionA<iua« 
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lius  wa?  intended  to  f^/rmfy  rain,  btit  there  is 
none  ill  Egypt;  and  thz  coaftellation  Virgo, 
ifiUch  was  in  it*  origin  no  other^dun  a  female 
mcpecj       a  Iheaf  of  com,  was  intended  to 
mark  die  tune  of  harv^  $  but  the  harveft 
in  Egypt  is  not  in  autumn  but  in  fpring,  in 
April  not  Septembc'r.    It  is  plain  therefore  that 
this  divifion  of  the  heavens  was  made  fome- 
'whcre  elfc,  and  not  in  E-^^/pt,  and  that  the  co- 
lony who  wait  Jroin  u»at  place,  probably  the 
plain  of  Shinar,  into  Egypt,  preiervcd  die 
aftnmomy  they  had  Jcamed  from  their  fitthais, 
'Aou^  it  no  loi^  was  apprqpriaied  to  die 
country  in  which  they  wen.   Thus  mudi 
.inay  be  judged  neceflary  to  prcnufe  on  en- 
quiry into  the  origin  of  that  figure  which 
marks  the  firft  place  in  the  zodiac,  as  it  wilUead 
4oward  an  undfrftandin^  all  the  reft, 

-  The  Greeks,  whether  they  did  flot  dif- 
*cover,  or  did  not  caro  to  allow  any  thing  of 
:lhis  kind,  ^ways  talk  in  the  ilnin  of  in- 
ventors when  they  treat  of  thb  fobjeft.  They 
give  us,  according  to  dieir  cuftom,  a  very 
plauTible  account  of  the  origin  of  this  conflel- 
lation,  and  refer  it  to  a  part  of  their  own  fa- 
bulous hiftory.    They  tell  us,  that  this  Ram 
was  the  lame  with  that  wliich  was  tlie  oriHn 
«of  the  famous  Goldvn  Fleece  that  Jafoii 
Miamed  tiff.  The  llory  they  give  is  this ; 
Jfephele  gave  Aiiyxtia,  herfon,  a  Ran^  to 
j>e  a  (afeguard  agaiikldie  gptateft  penis.  Juno, 
die  ftep-mother  of  him,  Mid  HeQe«  laid  de* 
•figns  againfl  their  lives,  and  Phryxus,  rc- 
meinberirif^  the  admonition  of  his  mother^ 
•toolt  his  filter  with  him,  and,  getting  on  the 
back  of  the  Ram,  were  carried  to  the  fca.  The 
iRan. plunged  in,  and  die  youth  was  carried 
•«ver,  butiieUedrappedoflFand  gave  name  to 
the  Heliefpont,  where  Ibe  was  drowned. 
#Whcn  he  arrived  in  Colchis,  iEta,  the  king, 
received  luin  kindly,  he  facrificed  the  Ram  to 
4h9*^  and  dedicated  the  Bcecv  to  the^od. 
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Thi?  Jafon  after  bore  avvay.  The  r.nl- 
mai  itfelf,  they  fay,  Jupifr  fnritched  up 
into  the  heavens,  and  made  cf  it  tl.c  ;.  ciulc;la- 
tion  Aries.  They  have  odier  f&Mes  alfo  to 
account  for  its  oc^,  -for  diey  are  very  <ipt  to 
vary  in  their  ftories  upon  thcfe  occafions,  but 
it  wii!  cafy  to  trace  the  Ram  in  thciieireni 
up  to  a  better  origin. 

We  are  to  confider  tncn  that  thefirftbuftneft 
of  Hie  earlier  people,  was  the  providing  the  nc- 
csllariesoffifej  Ais  W»S  to  be  done  by  cuid- 
vailing  tbc  «wdi  dwc  was  before  thern^  and 
tending  dwfe  floelEswIiieh  they  fnuid  upon  it; 
niefe  and  their  com  were  their  great  ricbo^ 
and  it  was  with  Tefpe&  to  diftinguifliing  the 
fcafon  r  thit  marked  the  feverat  times  for  the 
ntceliaiy  care  of  thefe,  that  they  firft  of  all  re- 
garded thccourfe  of  the  year,  or  vzrwty  of  the 
feafbns.  They  ftw  the  return  of  the  (pang 
call  vp  die  grai,  and  diey  fiw  die  fiime  feafoo 
give  flrengdi  to  die  young  of  die  Jeiwnl  do- 
meftic  animals ;  they  found 4he  flieeptheeaiw  ' 
Uefl  of  thefe  in  its  produce,  and  di^  nmifced 
the  time  of  the  fun's  return  to  a  certain  part  of 
the  heavens,  as  the  period  at  which  this  return 
ot  the  ipring  was  made  ;  and  the  vegetable  and 
aninial  word  imbibed  this  new  life.  They 
wanted  to  ^iacc a  maricjipoQ  duttpait  of  die 
hcawene  aft  lAidi  ibe  Inn's  a^eacanoe  pio> 
wifediJi  this  IhypyinBtiencei  and  there  was  no 
way  of  maridi^  a  part  of  the  indcfijiite  fptce^ 
.but  by  means  of  the  ftars  with  which  it  was 
.bdct-  Thcfe,  .irregular  as  they  flood,  could 
ofUy  fcrvc  flic  purpofe,  by  having  a  certain 
number  fele^ied  and  arranged  under  fome 
figure. 

For  feveral  ftars,  diat,  in  thcmfelvcs,  ftood 
fi>  ixregularly  over  diefpsioe  to  be  marked,  the 
out^Iine  of  one  ^ure  would  doas  well  as  diat 
of  another.  They  were  accuftomcd  to  bienH 
glyphic  wr'idng,  or  to  cxprefs  their  fcndmenis 
by  (he  ^am  of  animals  inflead  of  ffaaiaacrs 
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Wtd  fctten*  ttd  vhtt  was  (b  iiatnni  as  to 
toRtinue  the  cuftom.    They  expeSted  the 
coming  of  this  time  as  t!ic  period  ot"  their  in- 
Creafe  in  the  flock  :  they  were  to  afccrtain  the 
ibuB  that  marked  tkat  fpace  at  the  return  of 
the  fun  tD  whidi  thejrknew  d»bp«nod  timya 
mttdfmdetAcBgmidfomtuSmAi  and 
wliat  wm  lb  nattnl  fiir  ibdr  choice  as  the 
aniitel  itfelf,  for  whofc  fake  the  obfarv^tion 
was  made.   They  pbced  the  £ither  of  the 
flock  m  the  fpace,  that  is,  they  defigned,  on 
paper,  the  figure  of  a  Ram,  nnd  In  the  fevcral 
parts  of  that  iigurc  they  nriarked  down  the 
Itars  tiiat  occa(ued  this  ^paoe.  ^rov  Adding 
^  in  tbe  Met,  it  was  eafy  for  aman  to  un- 
^w#and.Tt<iirtlM  Iwawiilii  aiKtttyiw  fcaaKar 
ta  kaaw  lhafe  ftan»'Ml|toDnothiers,  under  the 
name  of^teSttRy  and  ro  ■ndefftmdttlMI  iht 
ftui's  return  to  them  betokcncti  the  coming  df 
the  fprinp.    In  the  fame  manner  a  iiuil  was 
placed  next  in  order,  the  produce  of  that  ani- 
maJ  being  a  httle  later  in  the  fealonrthan  that 
of  the  ibeepi  and  after  tliat  the  Goat,  the 
'taoft  of  tbe  tee.  TUa  diey  expofbdnot 
^  Me,  bit  bfim&iahtM  ikttmm  ibtcn^ 
l^wd'CoafteUation  of  Genin,  and  Teemed  to 
hy  by  it,  thatif  the  {soduoe  was  late,  it  was 
alfo  double,  which  is  conformable  to  truth, 
the  goat  ufually  brin^inf^  fcith  two  at  a  tune, 
<he  cow  and  the  Iht^p  only  one. 

This  is  the  msdi  naturai  ori^nxif  this  «OB- 
ftellation,  and  it  will  lead  «a  oit  ofiliridlt'fc' 
Uesof  the  Grecki  toward  the  true  knowledge 
<tfthe  otiiw.  ItMiniliar  and  Jimiae,  «id  it  is 
AcxBdoMJaAedtO'tiiefnnitive  pfanmeft  of  the 
^mes,  and  it  regarded  their  greateft  concerns. 
They  have,  on  thcle  occafions,  alfo  conmvied 
very  happily,  under  the  H'^uics  of  thcfc  animals, 
to  difpolc  tiic  principal  liars  infuch  confpicu- 
fitts  pam  of  the  crcatare's  hgure,  that  dic) 
<io«ild  at  aU  times  bww  h<yw  to  rdar  10  tbni), 
cr  to  Ipeak  of  than  without  trouble.  Thus 
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the  three  principal  flais  of  Aries  are  tn  tM 

horns  of  the  animal,  aiid  the  moft  confideroble 
after  thefc  in  the  tail.  And  in  the  fame  man- 
ner in  Taurus  great  flats  are  in  each  eye, 
and  another  at  the  tip  at  tiu:  hora.  'I'hus  there 
ms  at  enct  finplicity  in  theooobinmce,  and 
M  In  Aedifpofition  of  Itae  ftaie,  Md  dicy  favb 

Hie  amients  paid  greittfdjped  to- tfke  Rain» 
as  the  firft  of  die  figns  of  die  zodiac  Tbejr 

t  i!k  of  Its  golden  fleece,  and  call  its  homa 
thofe  of  Ju{Mler  Ammon.   Manllius  malm 

him  the  foverctgn  of  the  conftellations,  ai 
well  as  of  their  leader  5  in  his  firlt  book  he 
calk  him  the  Princely  Ram,  and  paints  his^ 
glittering  fleece,  and,  in  the  fecond^  in  the 
Ikme  imnner  calls  btai» 

And  in  a  fuccceding  line, 

QmJSium  ifft  fuum  efl  Jrus  ut  principe  Sffoau 

And  CoUm^ay  (feribe  royal  cbandter  ^ 

this  conftdlation  was  univerfally  allowed) 
calkhimlovoreig^ofdieiiDcks  aiadfig^  ' 

Siffurum  peeerumqut  prints* 

^Viefindftrsnge  heaoots  "donftto  dieaiuinal 
ftitf  in  tks  sdhtfi  of  tiio  worid  ntiong  tfae  cari||^ 
AoMMs,  and      was  d  derived  fiwm  'dtt 

legard  they  paid  to  the  confteUation*  The 
old  do^bine  of  the  creation  placed  the  Ram  in 
the  middle  of  the  heavens,  featcd  as  it  were 
on  a  tlironc,  and  looking  down  upon  the  new- 
formed  world  i  and  »t  was  hence  they  made  this 
fign  the  M  of  die  aodiac,  dte  beginning  or 
openifl^  of  the  year,  and  dw  fintreign  of  ^ 
heawaM.  TkeAgiHte  Ivfliwcve^  n»rd- 
H2         ^  ing 


y  Google  ' 


A  R 

ilglD  Vtrro,  celebrated  by  the  farrificir  of  a 
Rnm,  the  Princeps  Gregis,  thofc  are  i  is  words. 
The  Ram,  among  that  people,  wa^  a  fym- 
(bol  of  piincipaU^.  We  fee  ■an  ^rae  otedails  of 
DoottCian,  a  Ram  on  the  jemfc»  and  die 

Ihe 

•Gfedc  jiajne  of  4ie  creature  IC*i^»  taken 
a«  a  (larne  of  a  finrereig^.  On  dib  foundation 
fiiall  not  wonder  at  -the  refpe£l  we  fee 
.paid  hy  the  aftrnnomers  of  the -earlier  ages'  to 
the  c<:>nlkUatiun  Aries  ;  or  iluit  the  JudaicaJ 
allrologcrs,  when  the  citduiuy  ot  the  world 
countenanced  tfaem»  always  agplied  to  the 
Ram     fooie  way  or  other,  when  the  •fiM'- 
4ttne4i#king|i  wascolw  deternuncdcdbfctold. 
'Wejpaint  thexonilellation  aa  a  Ram  of  full 
l^ature,  and  by  hU  homs  as  of  fome  age }  but 
4he  names,  by  which  it  U  called  in  the  oriental 
langEagcs,  iignify  a  Lamb,  and  not  a  Ram. 
Thcfc  na.tion:>  nift<taught  us  the  lign.  Mid  we 
«ughc  to  regard  thdr  agpdhtiooa. 

The  anticnts  attribulHt  mmonlhiui  the  year 
to  each  of  the  twdve  prindpat  of  didr  dd- 
ties,  and  as  they  gave  to  each  a  month  of  the 
j^ear,  they  alfo  placed  under  the  immediate 
■<arc  of  cnoh,  one  of  tl?c  t^^'ch'c  figns  of  the  zo- 
<liac-    '1  he  Ram  naturally  fell  to  the  (hare 
of  Jupiter,  ai  being  the  emblem  of  Ibvereignty, 
^jnd  lord  of  the  confteUations.   Thus  declare 
4faeii|0oweri  of  Pythagqcaa,  who  in  this,  as 
4niiHiijrblherof-theirdodrinea,  MIowedihe 
'Chaldeans.  jUndilius  vre  are  not  to  wonder 
<«ttbat  imaginary  analogy  on  which  the  aftrolo- 
jgers,  who  axe      followers  of  the  Chaldaeans, 
•Xalk  of  the  alliance  between  thcjlaoatju- 
.jpilir  and  the  iign  Ane&. 

.AUES,  tbep«intof.    The  ecliptic  lo  ui- 
dined  in  an  angle  of  twcn^-three  degrees 
^«ent)r-iiuie»iiiuiM»  or.lhafcaboalB,  to  the 
^equator;  amlthiaJaft  cudecua  crinterieds 
^heMhctinimi^foifiis  oppol|p  to  odb  another. 
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Of  thr!c  t%r»  points,  that,  in  which  die  fim  is 
feen  at  the  time  of  thcremal  equiaox.  Is  called 
the  point  of  Aiies^  that,  in  which  it  is  fetai 
at  die  time  of  the  autumnal  equinox,  is  called 
ihe  point  of  I^bra.   Set  4he  anticle  Cikci.£« 

ARITZ.  A  JBune  hy  which  fome,  whn 
are  fond  of  uncommon  words,  have  called  the 
planet  Mars ;  it  is  an  oriental  word,  and  it 
«xpreflcs»  in  the  original  lignilication,  ftrength. 

ARK^MmA.  a  name  given  by  Schiller 
to.the  cortftclhtHm  Aa)gQ,.or  dw  Ship. 


Ar  k  ,  or  jiri  of  ihe-CovenaUt, 
Schiller,  in  what  he  calls  his  n:forn\atioa  of 
the  fphere,  drives  to  the  conftellation  Crater. 
Others  of  thcfc  cnthufiafts  call  it  the  Cup  of 
Jofeph,  or  the  Cup  of  the  Sack.  Thd'e  Tire 
more  jpardonablc,  bccauie  they  do  duX.  .alter 
me  m^ve* 

ARMELAl^frHAKimATBs.  Ateim 
by  which  ibme  expcefi^Attriga.  It  is  one  of 
the  old  Greek  names  of  diatoonfteOationy  and 
fig^iifies  the  iame  as  Auriga. 

ARNEB.  A  name  by  which  fome,  who 
are  fond  of  uncommon  .words,  call  the  coi>- 
fldlation  Lqan.  Arndbaa-xhe  AiaUc  name, 
aadfigpifiea.anhane. 

ARKEBETH.  The  Jame  with  Afwk 
A  name  given  by  fome  to  the  haieLcpua.  It 
is  the  Hebrew  n.?me  of  the  ct>nftelfattia%  and 
in  tKi^t  langiiay  ^«gnifies  an  hace. 

ARROW,  Sagitia.   A  jiame  of  one  of  the 

conftrilatio«^th»jwaiiemhitm>%herc. 
Sagitta* 

ARRUCB4 
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AXRUCHA.         of  the  ntany  names  hf 

«vhtch  aftronou  rp;  have  called  the  Icfler  B  -nr  j 
k  is  a  mif-rpeliing  of  the  Arabic  Ai  Kucha, 
svhicb  is  one  of  their  names  far  it. 

ARSK  AL  8IMAK.  A  name  irfiicli 
ibme,  lite  aie  ibod  of  imci»inu»  ten^ 
called  die  poiAdBaaaiux  Corns  j  it  is  one  of 


ARSLAN,  cr  Aju^h.  A  name  fomc 
nv^riters  g^vc  to  L«>  j  'tis  the  Turldib  ^pel- 
iatioii. 

ARTES.  A  jMBie  pna  fayjdMfe,  'who 
9ie  fiuid  4)f  iinoninTnon  words,  the  planet 
Mars;  it  is  alio  a  nani04lf  dw  fsgia  ddy  «f 
llko  finw  4HiiTHiiiistiffiHr 

ARTIFICIAL  DAY.  A  term  by  which 
aftronomccs  fomcrimes  mcaibre  time ;  it  is 
vcT}'  diiicrait  ixom  the  natural  day,  being 
jniMqh  HMder.  .The  natural  day  lafts  from 
tm^in  Cwiliglit,  but  the  aitilidalday  is 
only  diat  fpaoe  of  tune  -ia  .wlikh  the  fiin  is 
above  the  horizon,  or.lhat  . number  of  hours 
andjniniites.which,  on  any  given  are  be- 
tween its  fifing  and  its  fetting ;  and  in  the 
fame  n-i:5nner  the  artiiicial  night  i-s  thit  fpnce 
ol  time  in  wiiiwh  the  fun  is  undcrneatii  the  ho- 
rizon i  not  tliofe  hours  only  in  which  there  is 
darlcneis. 

.v;l4^YS.  tArnaniebyii^ludi'ibme,-ii^o«Te 
.fiDfijpC  lUitefiial  wocds,  h^  called  the  con- 
Jjpl^^lpn  Leo ;  It  is  .th&HAeW'name  of  that 

ASA  J  J,  o>-  r.  A«Ai5.  A  name  by 
^hichlomc  ot  'ilic  t>id  writers  have  called  the 
iffoittftlfarion Leo ;  ^  the  Arabic  nameof  the 
.BffL  !Xbey  fay  the  Anbs  havtbetvreca  ft- 


veof)r  and  c^^tty  names  for  a  lion,  when  they 
fpeak  of  that  creature  on  the  earth :  if  it  bc  lb, 
'tis  ffreatly  to  their  honour  that  they  have  taken 
away  the  occalion  of  confuiionby  applying  only 
one  of  dwfe  to  the  conitellation  of  that  mate 
Jadie  heaieni. 


ASBILA.  A  fl«Me     which  ibne, 
are  fond  of  unconunoa  aronls,  have  called  the 

conf^ellation  Draco  ;  it  is  ooe^f  iho  oW  OfCfllt 
names  of  tiiatconiblhUion. 

ASCENTION  right.  Thatiiiftancewhidi 
is  between  the.  point  of  Aries,  and  that  faint 
of  the  equator  to  whidi  die  obde  of  decjiaa* 
tion  of  a  fisr  oorre^Kmds.  •  SuAtdftli  if 

ASClltinwing  no Jhaiiew.  AlermthatTiasbcen 
ufed  by.theantient  aftronomers  and  [geographers 
to  cxptefs  thofc  who  lived  in  fuch  parts  of 
Ae  eaidi  that  the  fun  was  at  fomc  time  of  the 
year  vertical,  and  conlequently  their  bodies  at 
this  time  caftno  fliadow :  for  when  the  fun  is 
perpendicular  over  any  thing,  the  (badow  is 
not  extended  on  cither  fide,  but  falls  on  the 
very  ground  on  which  the  thing  itfelf  ftands, 
and  conleqncntly  is  not  vi{H>te.  The  allowing 
tiiai  ihcrc  were  luch  a  people  as  were  hence 
called  Muij  or  fhadowleis,  was  in  eff^  con- 
iradi6ting  .the  general  ^ftbttta  of  the  times, 
^thefe  could,  46t  vety  certain  jeaibns,  he 
peffims  who>]ived  no  whece'but  in  the  ^torrid 
SEone,  and  that  torrid  «one  they  heUI  udinhsi^ 
bited,  and  indeed,  kfjeaka  of  its  gnnt  hea^ 
not  inhabitable. 

•We  are  to  confider,  that  the  tortid  zon<! 
extended 'from  one  to  the  other  tropic,  as 
the  temperate  reached  from  ciUicr  tropic  to 
the  polar  circle,  and  Um:  frigid  zone  irum  itv^ 
polar  drdcs  to  die  pdet.  Now  die  Am*s  de»» 
dinatioDi  nonh  jpd  loiichfiom,ih6  eguator»  is 
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lerminait*"  with'm  the  compalsof  uy<»tty-thrca 
degrees  each  way  ttoin  the  equator,  and  th» 
is  ilie  cxaaiimit  of  ^tomi  90i«.  The 
fiin  em  be  vcrtkaltenoflMe  except  mrhtn 
tfKlitiiwlejs>ift«^  l»  ^  4%ree  ef  Mi 
dedifiaitioili  and  all  the  latitudes  that  nrc 
equal  to  any  of  the  degrees  of  the  fun's  dcdi- 
nstion,  north  or  foutb,  arc  wilhinthe  tropics, 
for  they  alfo  mvift  be  within  twenty- thcoc  de- 
grees and  a  haU  of  the  eartb't  equator  :aild*dl 
places  that  are  lb,  wc  «9dfti  m  bttweoi  ifae 
tropics,  (hat  is,  they  ace  part  of  the  tocrid 
floUk.  k  &ltMin-l9lerdbfe,  chat  whan  die  an- 
tiants  gave  the  name  of  Afdi  to  any  people, 
thajl  aHowed  of  people  who  lived  within  the 
tropic^,  and  they  allowed  in  cfFcd  th;it  the 
tocrid  zone  was  habiuble,  fmce  thefc  people 
inuft  live  in  it. 

We  are  not  to  uttlMAand  however  die 
MiAiaw*  lliatdMia  aie  people  iHlb»  umt 
bave  any  ihadows  at  nil*  for  this  want  ef  ibe^ 
dows  to  tliQla  who  are  within  the  limits  of  the 
torrid  zone,  and  who  are  the  onlv  perfons  to 
whom  it  can  happen,  is  only  on  two  days  in 
each  year.    Under  the  equator,  it  is  on  the 
two  days  of  tiie  equinoxes,  on  the  tenth  of 
June  and  twelfth  ef  Scpftbnber  ^  and  in  all 
(Other  places  witbiftilM  due  lewlB  it  is  tsiioe 
a  year  alios  andhatpeesat  thefim'a  paflng 
aiidicipaffing  them,  la  hls^taliiiatton  towaid 
the  tropics,  and  return  to  the  equator.  This  will 
f.r'.    dfo  to  explain  another  term  of  the  an- 
ticnt  alhonomers   AniphUcii,  by  this  they 
meant  people  who  from  the  part  of  the  globe 
on  which  they  livedo  had  their  ftndows  at 
fbme  times  of  the  year  extended  te  tlw  Monh» 
and  at  others  to  the  fiwt^  of  Acok  It  will 
be  eafily  underflood  diat  tUs  imift  be  ihe  cafe 
of  all  who  lived  in  any  part  of  the  torrid  zone 
within  the  limits  of  its  very  confines,  for  at 
the  confines  tlic  Hiadows  mult  fail  onJy  one 

way,  a»l  at  the  tioic  ofthcfun'i  being  verlicaly 
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was  die  igpMranoe  of  dR anisntB,  asao dM 

Xfut  fitT**««*«  of  tlwlc  places,  that  made  thcRV 
look  upon  the  Alcii  and  Amphiicii  as  difG;- 
rent  people ;  for  except  the  finglc  inftance,  juil 
^!^•en,  of  peopk  who  liv\  d  on  the  confines  of 
the  zone,  all  thcfc  who  were  Afcii  at  one 
time,  mult  be  Amphiitii  at  others. 

It  has  bccu  obfci^  cd,  that  the  fun  h  conti- 
nually changing  his  place  in  the  heavens,  go> 
ing  kom  die  equator  to  «dier  tropic,  orte* 
turnip  i^in  firom  die  trapic  to  die  equator. 
Now  die  term  Alcii  was  charaderilHc  of  die 
people  only  on  two  days  of  the  year  in  any  of 
thcfe  places,  and  in  the  other  time  thrrr  fha- 
dows  were  fometimcs  on  one  ftde,  and  fomc- 
tixncs  on  the  other,  fo  that  they  were  AmjAif- 
cii.  Thus  at  the  cqunokry  en  dft  temh  -of 
Mardi,  die  people  aie  Aipi,  for  die  fun  be- 
lt^ VBitiad  they  haae  ne  ihadows,  andinthe 
feoie  maaaer  again  ondietMMtti-of  Septem* 
ber.   But  at  odier  times,  thefun  bcirig  de- 
dining  to  the  northern  tropic,  their  ftiadows 
were  at  that  time  fnutli,  and  afterward*  the 
fun  being  declining  towardt  the  fouthem  tro- 
pic, their  iiiaduws  wer«  tlirown  northward* 
lo  die  tee  nannBr  dte  people  irfMbitti^ 
any  part  ef  die  tortkl  MMa  betiweeii  dieequa^ 
ter  and  eid^r  tmpie,  hmt  die  fon  two 
in  tliL  )  car  vertical,  and  are  A'icii  j  that 
as  the  fun  pafles  their  zenith  in  his'Way  AttBl 
the  equator,  and  in  his  way  b;ick  aginnt  and 
at  other  times  they  ha^'e  their  lhadows  to  the 
aurth  part  of  the  icaton,  and  to  the  fouth 
aAothcr  part,  as  the  fun  is  not  yet  advanced 
todNBi,  or  iebcfonddxai  inUscoa^i  t» 
that  dioe  are  to  diemt  aato  diofr  tbail>veh»» 
anediatdy  under  the  equator,  only  two  d^ 
on  which  they  are  Afeii,  or  have  no  lhadews,. 
nnd  for  aU  the^dwrpait  ef  dM-yaarifasy  aie 
Anphifetib 
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JkSELLI.  A  name  gireh  bj  tlie  I^itm 
iiftnaomcrs,  in  imitation  of  the  Greeks,  to  two 

-^^T^  m  the  conftcHation  Cancer.    They  arc 
fituatcd  near  the  fiiigK  fbr  in  tlie  bread  of  tliat 
fign,  which  is  called  from  the  fame  authors 
Px  xlepc.  The  Gieehf  hid  a  cuftom  of  giv- 
ing pardcular  luuMB  in  ditt  manner  to  certain 
ii^e  ibn,  orduftasof  flan  in  die  oonlleHap- 
Thefiolled  the  five  ftars  in  the  Bull's 
ftce  Hyades,  and  the  little  cluftcr  in  his  neck 
Pleiades.    The  Arabian,  pj?  wr!!      the  Latin 
ailronomers,  have  imiutcd  thcni  in  this,  and 
rit  is  of  ufe :  fome  of  the  names  arc  aukward 
.and  ill-founding,  but  tb^  ferve  .very  well  to 
joaik  whait  «e  l^eak  about 

ASH.  A  naow  given  by  fome.to-die'bri^ 
liar  towards  the  Choulder  of  the  confiellatioo 

Auriga,  called  the  Goat,  and  the  Amalthjean 
-Goat,  and  the  moAer  of  the  two  kids,  the  two 
"bright  flars  in  the  arm  of  the  fame  conftclla- 
bon.  The  wool  Aib  is  the  Hebrew  name  of 
.^faoieiiac. 

. ASHI^A. '  AiMMW wUek  toe  of 
ilie  aftnenomtcal  waHm  hsw«  called  Ae  con- 
flEilatk»n  Draco  j  k  it  ^  Feffien  name  for 

Aat.conftcUation,  and  Ac  word  prf>ferly  flg- 
,nifics  a  ferpcnt.  Tbe^iebrews  caUeditXan- 
dun,  ^and  f icuban. 

ASLAN.   A  name  by  which  fome  have 
jCaieddieconAi^iationLeos  'lis  ^e  Turkilh 
nane  of  dot  fign,  and  they  toetimes  write  it 

ASMEAT.    One  of  the  names  by  which 
Aofe,  who  love  to  write  obfciirtly,  <-.dl  the 
Centaur  i  it  is  oiic  of  the  Ar.  bick  r-aincs  of 
OhaC  coniteUaiion.   They  call  it  alio  ^Ubere. 

iASEECTS.  A  £ivounte.tennJtnong  the 
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aftrological  writers,  and  on*  lllat  was  veiy 
early  in  ufe.  Indeed  this  is  not  wonderful,  finoe 
afhology  was  blended  with  aftronomy  in  the 
earlier  days  of  that;  fciencc,  and  thofc  who 
profeilcd  the  one  were  the  fame  who  ftudicd 
^e  othor ;  nay,  in  miny  cafes,  one  was  only 
ftudied  for  Ihe  ftloe  of  the  other,  and  a  tnie 
and  nobleiqenoe  made  the  Have  and  toolof  n 
iaife  one. 

We  fiid  die  ddcft  authon^^Who  have  ypt- 
ten  on  aftrononiy,  mentioning  thefe  Afpedb  ^ 

by  the  term  is  underftood  the  mutual  radia- 
tions of  two  or  more  heavenly  bodies  within  a 
certain  diflance.  Thus  there  arc  Alpcils 
IlKtken  of  between  planet  and  planet,  but  the 
moft  freqiient  ane  d^ole  bctweea  oeitjun  pla^ 
neti'and  ceitain  fixed  ftais,  or  certain  ptaneti 
and  certain  conftdhdonss  die  v^ioleofwhidi 
conf!cIlations,  or  the  principal  liars  in  dken^ 
or  the  Angle  fixed  ftars  in  the  other  inftance,  arc 
fuppofcd  of  the  fame  nature  with  the  planet. 
Thefc  arc  the  terms  of  the  olddo<flrine,  and  what 
they  mean  by  the  planets,  and  iuch  and  fuch  { 
particular  flats  being  of  the-fiune  nature,  is« 
duit  diey  faa«e  .die  fime  .tinge  in  their  Itght- 
This  IS  a  curious  obfcrvation,  .and  it  has  its 
foundation.  The  light  of  each  of  die  planets  has 
its  peculiar  tinge,  that  of  Mars  ruddy,  Venus 
yellowlfli,  Snturn  bluifli,  andib  of  the  reft  ;  and 
diere  arc  certain  fixed  flars  which  have  the 
.fame  tin<5h.  This  wiis  a  Chald«ean  obferva- 
don,  and  is  veiy  juA,  but  it  is  moft  difHn<^ly 
fcm  in  countries  where  the  air  is  deaiefb. 
Jupiter  is  die  onlypbneC  whofeli^Js  per- 
■  .feBly  bright  andfdvery,  and  oonfcquently  all 
rtie  fixed  ftars,  which  have  no  peculiar  tingo, 
are  faid  to  be  of  the  nature  of  Jupiter;  and  the 
others  rcfpLiftiveiy  of  thofe  planets  whofe  co- 
lours they  emulate.  On  this  in  a  preat  degree 
depended  the  do£lrlnc  of  Afpe^  j  ujid  under 
diefe  advantages  the  -  eld  aftrologers  fuppofed 
dtttibey  bad.cocaiaxdations  topoftiiiorhc^ 
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amd^  wbei}  ibcj  casif  within  »  dctcmiinite 
diftance,  oo-opesated  togetker. 

'  The  greater  Afpedt  were        and  they 

were  dlftinguilhed  by  n3mes  atifwcring  Do  the 
number  of  degrees  of  diilance.  They  arc 
called,  I.  Conjundtion,  2.  Sextile,  3.  Qua- 
drate, 4.  Trine,  and  5.  Oppofijon.  The 
cetnjunclionls  when  they  arc  together,  tlie  fcx- 
ttk  When  at  fixry  degrees  diftance,  the  qua- 
drant when  9,t  •ine^  degree,  die  trine  when 
at  one  hundred  and  twenty,  and  Ae  Alpe^  of 
oppofition,  when  at  half  the  circle,  or  one 
hunJred  and  eighty  degrees  diftance.  The 
writers,  who  are  fond  of  multiplying  term's, 
have  added  to  thefe,  but  thcfc  arc  the  original 
and  the  moft  cor.fidcrable  Afpccls. 

But  the  moft  eminent  of  all  Afpcifts  arc  the 
^cut  conjunfliom  of  the  three  fuperior  pla- 
nets, and  thdr  diftances  in  trine  A^eds  of  the 
zodiac.  Thefe  die  aftrological  wiitcisliave 
called  Triplicities,  and  of  thefe  they  always 
fpcak  vith  the  greatefl  enthnriafm.  Thefe 
are  of  three  Icinds  acconiing  to  their  diftincli- 
on,  and  hciice  are  tiie  famous  wc  rds  of  fiery 
Trigone,  aerial  Trigpns,  and  wateiy  Trigons. 

The  fieiy  A^ed  is  the  firft  and  ^eateil, 
and  its  an^es  aniwer  to  the  fiery  figns,  as  they 
call  them ;  thefe  are  Aries,  Leo,  and  Sagjt- 
taiy.  The  fecond  is  the  airy  Afpcct,  anfwcr- 
ing  to  what  they  call  the  airy  figns  Gemini, 
Libra,  and  E^iuarius,  though  one  would  think 
the  laft  (hould  have  been  t  ne  of  the  watery 
ones ;  and  the  third  ij>  the  watery  Trigon, 
pointing  to  the  watgry  figns.  Cancer,  Scorpio, 
and  Pifces :  to  diefe  is  to  he  added,  diough 
kfs  le^e&d  than  die  othen,  die  card)/  one^ 
inlwering  to  what  they  called  the  three  eardiy 
figns  :  thefe  were  Taurus,  Virgo,  and  Capri- 
corn. Thefe  were  the  afpe<Sls  of  the  grcatcft 
note  among  them,  and  it  was  from  thele  th?'y 
cakuUtcd  the  buldell  t»f  ihcir  predictions.  W  c 
at*  happily  airivcd  at  a  period,  when  real 
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knowle^lp  has  lai^e4  diefe  fimdcsoutef  tfte 
wodd,  but  it  may  be  neceliary  jtdl  to  ihew* 
what  was  meant  by  the  words,  that  no  pact 
of  the  fcience,  of  whatever  period,  may  be 

tirrer!y  neglected ;  nor  any  term,  however  • 
oSfdcte,  or  idle,  met  with,  the  meaning  of 
which  may  net  be  known. 

ASPHOLTA.  A  name  by  wbich  ibme 
foncifid  people  have  cslled  die  coaQdladon 

Virgo.  It  is  the  Coptic  name,  and.  In  that 
language,  fignifies  Statio  Amoris.  Thty  call 
the  conrtellation  Canecr,  Statio  Tvphoais.  it 
is  not  ealy  to  fay  what  tJic  terms  mean. 

ASTAROTH.  '  A  name  by  which  Ibme, 

who  love  uncommon  words,  call  the  planet 
Venus.  It  is  one  of  a.c  old  Chaldec  name* 
£or  that  planet,  and  fignifies  con^icuous. 

ASTE^ON.  A  name  of  s  eonftellation, 
or  radierbalf  a  confidladon,  of  die  northern 

hemifphere.   It  is  a  part  of  one  of  tbofe  new  ' 

ones  .idded  by  Hevclius  to  the  forty-eight  old, 
and  defigned  out  of  the  unformed  ftars.  The 
whole  figure  conlilb  01  a  pair  of  Greyhounds, 
the  other  ib  calied  Cnara,  they  are  hrld  by 
Bootes,  and  feem  barkii^  at  the  Great  liear. 
Su  CaNBS  VsNBTtCI. 

ASTERISMS.  A  name  ufcd  by  fomc  for 
what  are  more  generally  called  conllellations, 
arratigrments  of  certain  of  the  fixed  jbrs 
wiiieli  are  near  one  another,  into  the  imagi- 
nary ftMTns  of  beaiU,  and  other  dimgs,  for 
die  fake  of  fpeaking  of  them  with  familiarity. 

It  wu  but  by  very  flow  degrees  diat  the 
Greeks  arrived  at  all  that  knowledge  of  thefe 
afterifms,  which  w  as  neceflaiy  for  their  per- 
feeing  their  aftronomy,  to  the  heigbt  to 
which  they  at  Icn-th  carried  it.  They  had 
the  Uill  knuw  lcd^e  of  this  divifton  of  the  hea- 
vens Irum  Liie  ii-gj-ptians,  who  had  prclcrvcd 

it 
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k  ffon  the  time  of  d^eir  originzi  reparation 
Anm  didr  bmlisen,  and  going  to  bor- 
dcn  of  die  Nile.-  It  is  e¥ideiit,'that  the 
twdve  fignsy  or,  a»  diqr  w«re  called,  Afterifina, 

of  the  zodiac,  wtre  not  firft  dcvtfed  m  Egypt, 
although  the  ki.ou  ledge  of  them  was  rnrricd 
thence  into  the  reft  of  the  world.  Virgo, 
With  her  cars  of  corn,  denoted  the  harveft,  or 
marked  tJic  time  when  the  fun  entered  that  part 
4yftli«lieweii»t(>beattiwie«iiiiiglealbns  but 
dui  was  not  invented  in  Egypt,  becaufe  lihere 
Viigo  would  have  been  the  fign  for  March, 
the  month  of  dieir  harveft,  though  not  of  the 
refV  of  the  world.  It  is  plain,  therefor^',  that 
the-  Eg;)'ptians  brought  with  them  from  olfe- 
whtre  thofe  conftellations  or  a{lehfm&,  which 
*  they  afterwards  propagated  among  the  reft  of 
the  woild. 

Thefe  vrere  about  forty^ig^t  in  ntimber, 
and  wre  find  Home  of  ihc  Grctk  pbets,  nay,  the 
very  oldefl  among  them,  mentioning  fome  of 
them.    Homer  and  Hefiod  mention  fevcral, 
as  thinjrs  familiarly  known  in  their  time  ;  and 
Aratu^  the  poet,  whom  bt.  Paul  ha&  hoiuiur- 
cd  with  ft  quotation  in  the  New  Teftament, 
wrote  profefledly  upon  them.  He  has  how- 
ever treated  them,  diough  veiy  prettily)  yet 
witli  little  real  knowledge)  all  that  was  intended 
hy  his  works,  was  the  pointing  out  their  uie 
to  Tailors  in  thofc  little  voyages  which  were 
undertaken  in  his  tinie,  and  to  the  farmers  for 
the  plowing  and  fowing  their  iandsi.  Hipparchus 
-wrote  more  in  tlie  manner  of  a  fcience,  and 
with  a  Yiew  to  geneial  ule,  and  the  worid  has 
indeed  been  greatly  oUiged  him*  Ptolemy 
was  fenfible  enough  of  the  value  of  his  obfer- 
vations,  and  has  kept  to  them  in  many  places 
where  he  doe?,  and  in  many  where  he  does 
not  confcfa  it,  with  a  religious  punctuality  :  it 
was  Hipparchus,  who,  ot  all  the  authors  we  are 
acqiiaimed  inth,  firft  treated  their  afteriOns 
filce  an  albonomer,  afceitaining  the  placet  of. 

Vol,.  I. 


the  Aars.  We  have  die  lumes  of  fevcral  other 
of  the  Greeks  who  have  written  on  the  afte- 
rifins,  or  conftdlations,  but  liUle  is  reoonied 
of  tiiem^at  is  ofany  oonfequence  :  the  figures 
into  which   they  arranged  the  flars  in  the 
fe^'cral  conftellations,  wcrctyic  Time  w'llh  thofa 
their  predcctflbrs  had  learned  from  the  l'  g;y|'- 
tians,  and  fuch  wc  have  tliem  prcierved  by 
Ptolemy  :  as  the  prcdccef&nt  of  jPtolemy  had 
been  cuM  not  to  deviate  from  thp  ori^nal 
form  of  dieoonftdbtions,  as  they  had  leoeiv- 
ed  them  i  dwfe  who  have  followed  htm  have 
takm  as  much  care  to  conform  dionfelvcs  to 
his  account  of  them.    He  has  left  ns  no  deli- 
neations of  the  forty-eight  adcrifms  he  treat? 
of,  which  is  a  great  pity  ;  but  he  has  been  fo 
accurate  in  his  del'criptiuns  uf  thcnt,  that  ic 
has  been  eafy  to  preferve  them  in  the  fame 
form.   We  have  of  late  times  added  about 
twenif-eight  to  the  number,  and  dieie  wo 
have  treated  as  we  pleafed,  but  there  has  been  , 
a  religifHis  cnrc  to  avoid  alterations  iii  the  old 
ones,  and  to  this  it  is  we  owe  it,  that  we 
tan  at  this  time  fpeak  of  the  feveral  fixed 
dars,  naming  the  places  they  have  in  the  fe- 
veial  conAellations  widiin  this  number,  as  re- 
gularly  as  if  they  had  all  feparate  names,  and 
had  been  known  alfo  to  the  antients,  and  in 
all  ages  by  thofe  names.  Foolt  and  ejithuHafls 
have  indeed  been  dcfirous  to  alter  the  hea- 
ihenilh  names  and  fi<nires,  and  to  advance 
the  bltfled  V' ir-iii  mto  the  }>lace  of  the  Bear, 
and  the  twelve  ApoliLes  into  the  zodiac,  ut 
ftead  of  the  twelve  %n$i  but  none  have 
liilened  to  dicm. 

We  (hall  iind^  on  comparingdie  account  of 
the  flr.rs  In  the  fcA'eral  conAellations,  that  in 
the  earlier  periods  of  afVronomy,  only  the 
princip.i!  or  larger  were  taken  nntice  of,  hut 
thck  Jcrvcd  all  the  purpolcs  ot  diftinctions 
which  they  wanted.  What  much  cncrcafes 
the  levend  lifts  is,  that  in  ipeaking  of  aeon- 
I  ildia- 
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ftellation,  we  ukc  in  the  icvcrai  unformed 
fian  into  the  aoooum,  or  dwfe  whicb  lie  im- 
«MdktBl)r  diout  the  iig^re,  aldioug^  Aqr 
aot  confffehcBdei  within  tti  mt-liaetf  and 

9tt  not  mtde  a  part  of  auf  other.  This  « 

proper,  becaufe  clfe  we  can  take  but  a  very 
wild  account,   nor  are  able  to  nrimc  them 
with  any  degree  of  precifion.  Imiecd  tlie  num- 
ber oi  theie  unformed  flars,   which  were  a 
li^^aoe  t«(  the  old  dinfion  of  the  hcflwens,  is, 
it  thit  ilne^  pwa^  diainilhedf  fiott  (he  mo^ 
dem  aftroiKMMn  heiwiglbiaiedievenl  new 
conftellations  out  of  them  :  thus  the  unfonn- 
cd  flars  about  the  Eagle  have  been  received 
truo  Anunous,  and  thofc  near  the  tail  of  the 
Lion  into  Berenice's  Hair ;  and  Cor  Caroli, 
Charles  £  Heart,  has  been  made  the  diliuitl 
MdK  of  a  flar  of  the  ieoond  magnitude  near 
the  LeOer  Bear.  This  |pm  us  ftill  moie 
mans  oftalkii^  with  the  due  ptodiioii.  The 
Greeks  had  a  way  of  doing  fomething  like  this, 
diey  gave  particular  dcnomiiutiiHu  to  little 
dufters  of  flars,  although  they  were  already 
parts  of  fomc  other  conftellation"?,  and  fomc- 
times  to  fmgk  itars  j  but  it  had  been  better  to 
have  given  them  to  lo  mai^  of  the  un&tnoed 
0nes« 

People  have  been  led  to  believe^  that  the 
AflerifinaorconAdiatiani  wne  fenaedbftfae 

GtedtSy  bccaule  they  are  made  to  refer 
to   parts  of  the   Greek    hiftory  or  fable  ; 
but  tiierc  is  no  foundaiion  for  this;  the  con- 
fidlapons  were  much  earher  than  their  times, 
and  they  latahied  then  as  they  were,  but 
adapted  parts  of  thnr  lufloiy  or  fiiUa  «» them. 
*IC  is  40  he  ^ferved,  that  the  Gnsfct  gaw 
names  to  certain  little  chiften  <^  ftus»  and  to 
fame  finglc  flars,  which  were  before  a  part  of 
mother  conftellatioxis,  the  Pleiades  in  the  Bull's 
Acck,  the  Hyades  in  bis  face,  and  othen  are  of 
idlis  origin,  and  we  find  thefe  mentioned  fo 
mdy  as  iaHcfiodaodHoBicrj  butthen  we 


hiid  ui  the  fame  authors  the  uaoves  of  Sirias^ 
derived  from  fSris,  die  Nile*  whkh  }?efpa 
to  fwcU  at  the  rife  of  that  fiar,  as  aUb  of 
Orion,  Aid  odMO,  evideotlj  Ibtel^  as  &aa* 
liarly  treated  among  them.   Mufseus  is  re- 
corded to  have  been  the  flrft  who  drew  the 
jfigurcs  of  the  coiiilellations  oa  a  globe  among 
the  Greeks,  and  this  Mufarus  being  father  to 
Orpheus,  one  of  the  Argonauts,  it  has  bceu 
fuppofed,  na.y  Sir  Saac  NewtaOr  In  hb  Chio- 
nologyp  oountenances  die  opinion^  that  the- 
figns  and  %uics  he  laid  dom  iqpon  die  ^kjbr  I 
had  refinenoe  to  the  heroes- concerned  in  that 
expedition,  or  to  fcrvc  one  or  other  of  the  re- 
markable occurrences  of  it^  It  is  with  perfect 
jurticc  that  this   author  fays  none  of  the 
figures  among  die  conitciiauons  have  reference 
to  any  thing  of  later  date  than,  diat  expedition  >  ' 
but  'tis  imqucOionable  that  tuoSt,  if  not  all,  of 
the  old  fbiy-e^jht  confldlationt,  were  formdl 
before  that  time,  and  thaU  all  Mufa;us  did  was 
to  adapt  that  ftory,  or  the  feveral  parts  of  it, 
as  the  other  Greeks  did  afterw?.rds  other  parts 
ot  tiieir  liillory,  to  tiuc  iigurei  which  he  found 
already  in  ulc  with  all  who  l^udied  the  hea- 
vens i  and  whidi  had  originally  been  brought 
from  among  the  Egyptians.  The  people^, 
who  have  endeavoured  to  adajtf  thegenesial 
hiftory  of  the  Grodts  to  thefe  figures,  fre- 
quently difagree  among  thcmrrlvcs,  fomc  tak- 
ing one,  and  Tome  another  p^trt  of  it,  to  an- 
fwer  to  the  fame  conftelhtion  :  and  it  is  evi- 
dent,, irom  many  inftances,  that  the  Greeks 
had  theie  oonAeOaiiMp.in  sfe  among  them 
for  maihii^ont  die  fimei^l  parts  of  die  hen-- 
vcns^lei^  heftwo  any  one  attBn^ptotl  to  recon* 
Clio  ihcm  to  their  Utbor^  Thok^  who  fuc- 
ceedcd  at  equal  diibnce  to  the  perfboSy^who 
had  firfl  introduced  them  in  Greece,  I'  i^br 
be  ignorant  of  their  having  been  b/ought  iiuai  ' 
clfewhere,  and  thence  mighi  tali  upon  the 
eo^wy  of  whac  they  reiiefred  to  in  tbciJ-  i 
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•  ftny  who  they  fuppofed  Invented  them ;  hut 
as  they  wrrc  indeed  devifed  clfewhere,  and 
had  1:1  1  xalitv  no  fuch  reference,  all  muft  have 
been  error  and  contuiioa  in  the  fearch. 

It  is  undoufaceddutt  ^Egyptuuu,  whedwr 
Aenfelirei  iuveattd,  or«wliedier  they  only 
bfCKi^  did  canftrilaitiona  away  widi  them 
when  they  fcparated  from  the  reil  of  maiikuul 
after  the  flood  (which  latter  is  mod  probable) 
were  the  people  who  tau^t  them  tothcGrccks^ 
and  that  the  figures  of  them,  which  were  thus 
received  from  the  Egyptians,  were  never  al- 
tered hf  die  Gfecks,  although  they,  in  aftsr- 
mat,  endmoiiicd  to  milr  e  dM»  idaca  to 
didr  bifloqr.  When  duy  had  a  nund  to 
flace  'tofot  fiwoucite  hero  among  the  ihrs, 
«r  to  commemorate  Ibme  meodorablc  exploit, 
or  great  atchievement,  they  looked  up  to  ibme 
of  die  conftcUations  already  formed,  and  found 
a  refcmbiancc,  and  thai,  whether  or  not  they 
perfuaded  diemiehici,  they  took  iooie  pains  to 
perfiaide  odien»  dnc  ^  waadie  origift  «f  die 
i^R*  But  even  in  diis  dR7  ««ie  <38Mfiifed 
among  themmviBa»  for  the  condcilatioa  Ge- 
mini, which  was,  among  the  Egyptian^ 
thing  more  than  the  reprefentation  of  a-  pair 
of  kids,  and  was  only  intended  to  exprefs  that 
the  fun's  ending  that  lign  denoted  the  time 
of  the  proUfic  Goat's  bringing  forth  her  young, 
fM»  to  be  made  Qmfcy  and  tiroheraetme 
to  he  placed  in  die  ted  of  dw  Jdds.  But 
in  this  they  do.llOt  agp«e  Ifbo  thofe  heroes 
ihould  be ;  the  generality  call  them  Caftor  and 
Pollux,  but  there  arc  fomc  who  make  them 
Apollo  and  Hercules,  and  others  Triptolcmus 
and  Jafion.    \\(e  may  fee  by  this,  as  well  as 
by  odier  inteces»  dnt  die  %itn>  of  .the 
<coDfteUadom  are  vei/ cdd,  and  that  the  Gre- 
cian tuflory  did  not  ori^oally  gpve  die  ferai 
to  them,  but  was  afterwards  only  applied  to 
them  in  compliment  to  different  perfon';,  but 

they  baye  not  kept    QaSdj  to  thsis  oii^sa^^ 


fuppofrng  them  to  have  received  their  know- 
ledge of  the  heavens  the  fame  way.  it  appears 
from  ail  who  have  written  faithfully  of  thp 
learmng  of  the  £afl,  that  the  conflclktlons  of 
die  Chxnele  are  veiy  diftmit  fiom  diofe 
which  are  in  ufe  widi  us»  and  haw  been 
among  the  GnckS)  from  whom  we  deduce 
all  true  ailronomy :  Kempfcr  fhews  ut  alliH 
that  the  Japoncfc,  although  they  have  arranged 
the  hca^■(■ns  under  the  hgurcs  of  conilellatiom, 
yet  have  made  ule  of  figures  quite  dllTercnt 
from  thoie    die  Gieeb.  This  will  ferve  to 

■ 

give  dieir  agronomy  a  diferrnrcharafla- from 
fHUBt  and  perhaps  to  xt£u  it  to  a  difierent  ori- 
gm,  but  that  diverilty  of  figures  which  we 
find  among  the  Arabians  is  leis  pardonable* 

Thcfe  received  their  ailronomy  from  the 
Greeks,  and  confequcntly  ought  to  ha\'e  ui'cd 
the  old  figures,  derived  from  the  Egyptian  di- 
vifion  of  tiie  heavens,  but  holding  it  unlawfiil 
to  delineate  any  human  fbcm»  aocofding  to 
the  fuperfiidon  of  their  fitidig  vrfienfeevcr  thqf 
have  met  with  fuch  in  their  way,  diey  have 
firuck  out  whatfoever  had  reference  to  an 
image  of  this  kind,  and  fubftitutcd  fomcthing 
elfe  in  the  place :  in  this  alfo  they  havefhewn 
their  ignorance,  as  well  as  their  fuperflition. 
One  of  the  fitSt  thic^  they  had  to  except 
againft  was  Gemini,  di^  could  not  endiire> 
the  twoGrectan heroes,  Callor  and  PoUiix, 
and  fb  they  introduced  a  pair  of  Peacocks,  not 
knowing  that  the  Greeks  had  indeed  deviated 
from  their  mailers  in  this  refpciSl,  and  that  die 
proper  and  original  hgurc  wa^  a  pair  of  kids, 
which  diey  might  have  therefore  reftorcd  with 
fafe  confciences  3  and  inilead  of  conibundui^ 
the  (cience,  have  lb  ht  recovered  and 
it  on  its  anden^  and  its  true  foundation. 
Poor  Aquarius  is  on  this  plan  baniflied  out  of 
the  fkies,  and  the  figure  of  the  conflcllatioA 
is  a  Mule,  carrying  two  barrels  of  water:  the 
Centaur  it  jCOBVfifted  into  a  couple  of  aniui^W 
*    I  a  a  Hotie 
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a  Horfe  and  a  Bear,  which  are  rcprefcnted 
fighting  i  the  viijin  is  quite  loft,  only  the 
car  of  com  is  converted  vmo  ai  wncat-iheaf; 
a  mule  capiiiloned,  but  without  JU»y  load,  ii 
in  tbe  place  of  Aimgjij  Ophiuoi*  is  mcta- 
motpholed  into  a  Crane,  and  Hercdes  into  a 
Camd.  The  quiver  of  arrows  is  all  that  they 
leave  ui  of  Sagittary;  for  the  Orcciaii  CafTio- 
pcia  they  place  a  C^jadrupc,  a  I)<xi^,  but  they 
prtferve  her  chair,  and  very  decently  place 
thnt  c:catTirc  in  it.  The  unJortunatc  Andro- 
mc.a  1.  cia:.-.d  intoaPhoca,  or  Sea  Calf, 
and  poor  Cephas  into  a  Hound.  Bootes  is 
dilplaced  aUo>  but  the  figuie  thqr  l»ve  fub- 
fiituted  is  not  to  be  lefemd  to  anj  known 
creature. 

Some  of  the  aftcrifms  fccm  to  have  bcc  n  thrown 
into  form  In  the  vcrj-  carlieft  ages  of  the  world, 
probably  bcloie  the  race  of  mankind,  which 
fucccedcd  the  univcrfal  dcftru<S(ion  of  the  dc- 
Iu<re,  feparated  from  one  anodier,  tt»fbcm  Co 
tnzny  natioi».  We  find  the  names  of  Siriu» 
and  Orion  famitiar  in  the  earlieft  writers ; 
Hefiod  frequently  nrientions  them,  and  as  fre- 
querxly  the  Pleiades,  Hyadcs,  and  Ariturus  ; 
thefe  fcL  iV.  to  have  been  added  by  the  Greeks, 
but  the  tv.  o  others  were  doubtlels  of  torcign 
origin.  1  he  very  found  ot  the  fcveral  words 
import  as  much« 

ASTRONOMY.  The  general  name  of 
that  fcience,  the  explication  of  the  fcveral  parts 
cf  which,  a:.i!  of  the  terms  ufed  by  thofc  who 
V  wrii ten  concerning  it,  is  the  immcdintc 
luifincls  of  this  volume.  Aftrosiomy  the  fci- 
tncc  whith  tcuthes  a  knowledge  of  the  fbrs, 
and,  in  gcneial,  of  aB  the  heavenly  bodies, 
their  fbim»  ftnidure,  appearances,  and  moti- 
ons i  their  place  or  fituation  in  the  heavens  ; 
iheir  magnitude,  and  their  didance ;  a  large 
and  cxtcniive  fie  ld,  hut  at  this  time  greatly 
cuittvated,  fo  much  ijidecd>  that  very  few  im* 
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pro\  cnicnta  can  be  cvpc^tcd  to  he  hereafter 
made  in  it ;  very  little  being  unknown  of  all 
that  it  propofes  to  teach. 

Aflnmomy  (btves  to  icgukte  the  times  and 
lealbns,  determining  the  oouffe  of  the  year,  and 
the  lengdi  of  its  (even]  part^  momfas,  days, 
hours,  and  the  like.  'TIS  by  its  affifbnce  that 
we  are  able  to  (^ifcover  the  magnitude  and  the 
form  of  the  eanh,  for  that  globe  revolving 
round  the  fun  in  the  fame  manner  with  Saturn, 
Jupiter,  Mars,  Vaius,  and  Mercury,  is  con- 
iidered,  in  aflnmomy,  as  a  planet:  and  it 
gives  to  geography  the  iituation  of  die  ieveral 
parts  of  dna^be  with  refped  to  oneanodier, 
their  extent  and  limits.  NavigjRtion  owns  it 
as  th.c  great  guide,  and  it  wa";  with  the  one 
that  the  othcrbecamc  im^^irovcd  and  flourifhed. 

We  read  of  allronomy,  or  fome  part  of  it> 
difcm'crics,  in  the  earlteft  authors  that  are 
extant,  and  they  treat  of  it  as  a  diing  long  bc> 
fore  them,  cdlnvated  and  earned  to  gicat 
lengths  f  nor  indeed  is  itto  be  doubted  diat  it 
was  one  of  the  firft  fcientes  confidered.  Tht 
heavenly  bodies  arc,  of  all  vifible  obje£b,  tliofc 
which  mud  have  firf^^  attraikd  the  reirard  of 
men;  they  are  the  moit  rnnrpicuous,  the 
moil  beautiful,  and  the  mod  important,  ft 
"was  natural  to  confider  them,  and  they  mud 
have  been  very  early  found  the  only  means  of 
determining  different  periods  of  time,  for 
eftabliihing  the  neccflary  order  and  legulari^ 
in  all  the  offices  of  government  and  religion. 
The  oldcft  books  dlftingui{h  the  period:^  of 
days,  months,  and  years,  and  the  annual,  or 
otherwife  afcertaincd  returns  of  certain  cere- 
monies, for  all  which  the  ohicrvatioti  of  the 
hcavciily  bodies  mull  have  been  previoufly 
made  j  nor  could  any  offices,  lacred  or  civile 
be  albertained,  in  point  of  their  duration» 
without  it. 

If  we  believe  Jofcphus,  we  Hiatl  trace  up 
the  origin  of  tbe  fcience  very  high.   He  tells 
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mt  Acre  was  a  predi^on  of  the  AHl 
man,  thsC  the  ourth  ftould  he  ddlngred  by 

v/ater  and  hy  fire,  at  two  dtfFerent  periods. 
He  fpcaks  of  difcoveries  in  aftronomy  fo 
early  as  in  thore  days,  aiid  makes  the  eiteem, 
in  which  they  were  held,  to  be  fo  great,  that 
it  wasoneofdieg^eileftoljeAi  ofthdrcare 
to  peipetiMtte  dieni  agiMnft  oiie»  at  leaft,  of 
thefe  tmo  gttat  catafirophes.  He  iays,  the 
ibns  of  Seth  ere^d  two  pillan,  the  one  of 
brick,  and  the  other  of  ttone,  on  the  which 
they  feverally  engrav;  d  what  they,  and  whut 
their  father,  had  dilcovered  of  the  motions  of 
the  heavenly  bodies,  that  if  one  of  them  pe- 
xiihed,  the  other  nu^  lemain.  This  b 
inakijig  aflnotiomy  indeed  an  carljr  Icience, 
and»  if  ure  nay  credit  the  rdater  of  the 
event,  diere  was  in  his  time  proof  of  the 
truth  of  it ;  for  he  fays  the  column  cf  f!one 
was  then  ftanding.  iicth's  pillars  are  pre- 
tended to  be  preferved  to  this  time.  I  he 
poffiflbis  of  the  ticafitfe,  more  imreafonoble 
dooi  Jofephus,  not  contented  with  one*  would 
pielerve  t>oth,  but  we  know  how  littte  credit 
is  to  be  paid  to  fuch  pretences.  Jofephus 
has  fo  high  an  opinion  of  the  utility  of  agro- 
nomy, that,  after  relating  this  flory,  he  docs 
not  fcruple  to  add,  that  it  appeared  to  liim 
one  of  the  reafons  for  the  kngth  of  life  aJlot- 

.ted  to  the  patriarchs,  that  tbey  might  bring  it 
to  fboiedeg^of  peilcdioa:  he  calls  in  the 
Almi^ity's  wifiiom  as  operating  towards  it  by 
miracle :  but  a  raimde  like  this  would  not 
have  been  ncccllary.  We  arc  told,  that  the 
aftronomy  of  the  carlic^  rimes  having  been 
thus  pn  f  rved,  amidR  the  ravage  of  the  gene- 
ral (iwiuge,  was  cultivated  by  the  dcicendants 
of  Noah,  and  in  the  oldeft  pro^e  hillories 

'  we  readof  divine  honouis  paid,  after  tbeirde- 
ceaife,  to  diofe  who  had  moft  improved  it. 
Uzanus,  a  fovcreign  of  a  people,  on  the  bor- 
ders of  the  AdamicoceaD)  was  fu|pofedto  be 


a  defcendant  6f  the  gods,  becaufe  he  inftm^ed 
man  in  the  hiftory  of  the  heavens :  and  Pro- 
metheus, a  Srythiaii  king,  (for  th;it  appears 
to  have  been  his  true  hiftory)  and  believ- 
ed to  be  the  fon  of  Japhet,  and  grajidiba  of 
Noah,  is  celebrated  for  teaching  his  people 
the  motions  of  tlie  ftais.  It  is  hence  the  poeti 
have  talked  of  his  Aealii^  fire  Irom  heaven* 
And  Zoroafter  has  left  bddnd  him  an  im- 
mortal name,  not  as  one  vriio  was  king  of 
Badria,  but  .t;  he  who  excelled  all  men  ,of 
his  time  in  the  knowledge  of  aibronomy. 

ASVIA.'A  name  by  which  ibme,  who  are 
fond  of  unoommoii  words,  have  called  the 
confleUation  Draco;  it  is  one  of  its  Arsbic 
name5,  and  comes  very  near  to  Afina,  one  of 
ici  Greek  denominations. 

ATUD.  A  name  hy  which  Ibme  have 
caiied  the  bfight  ftar  toward  the  Ibouldcr  of 
the  conileliation  Auriga,  called  by  others  Ca- 
pella,  and  the  Amalthaan  Goat.  This  is 
made  (he  mother  of  die  two  kids,  the  Gbedt^ 
two  bright  dare  in  the  arm  of  the  fame  con- 
ftellation,  fuppofcJ  to  occafjon  ftorms  and 
tempefls  at  their  rifmg.  The  Anibic  n.imc 
Ayiik,  from  which  thi&Atud  u,  iormed,  ligm^ 
nes  mip  a  goat. 

AVIS  INDICA.  A  name  iqr  one  of  die 

new  Gonfiellations  of  die  Ibuthcm  hemifphere* 
which  reaches  from  one  corner  of  the  Trian- 
gle to  the  uil  of  the  Camclion,  and  contain;? 
eleven  ftars ;  it  is  nlfn  called  Avis  Fai:adiliaica9 
and  Apus.    6V< the  articU  Apvs. 

AURATUS  PISCIS.    A  name  given  by 
ibme,  who  love  new  names  for  every  thing,  to 
die  conikUadon  of  die  ibethetn  hemifiihere, 
'  called  XiphiaSythe  fword-file,  but  rep  re  fen  ted 
I  in  the  %Hm  under  the  form  of  Sena  Pifcis, 
I  die 
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fitP^flb.  The  Portttgude,  who  formed  the 

conftellarion,  call  it  by  a  name  different  from 
both  thefc,  the  Dorado,  or  golden  fih  ;  and 
from  this  term  has  been  fonned  the  new  name 
Auratus  Pilcii. 

AURIGA.  One  of  the  conftellttions  of 

the  northern  hemiiphcre,  and  a  vciy  confidcr- 
able  one  i  it  is  one  of  the  forty-eight  o!  1  aftc- 
rifms,  and  is  mentioned  by  all  the  anlicnt 
aflronomers.  Auriga  docs  not,  in  pmportion 
to  its  extent,  contain  a  great  number  of 
iUrs,  and  of  chofe  which  it  has,  the  greater 
part  aie  of  the  fiaaller  kind,  and  have  not 
.been  feen  by  die  old  afbonoinen.  It  it  re- 
prefented  by  the  figure  of  an  old  man,  in  a 
poflure  fomcwhat  like  fitting,  with  a  goat  and 
.Jier  kids  in  his  left  hand,  and  in  the  right  hand 
a  bridle  ;  he  has  on  his  head  a  cap  of  ;u\  odd 
form,  a  P.owing  mantle  about  his  body,  and 
round  the  lower  part  of  his  legs,  thole  bandi 
(^twifted  flraw,  wlnek  die  pealants  and  wag- 
I  goneiBweartt>keepoff  thedirt.  Thisisliis^iire 
in  the  oldeil  draughts  we  have  of  the  oonfldla- 
dons  :  and  this,  according  to  the  account  of 
Ptolemy,  although  he  h?s  left  no  draughts 
of  them,  muft  have  been  that  under  which 
the   Greeks  at   this   time   rcprefented  it. 
This  is  tiie  figure  that  has  been  preferved  of 
it  by  the  alkonoaien  of  all  countries,  except 
the  Aidicansi  and  diey  have  not  changed  it 
iipondioice,buth]rcoinptd(i(Hi*  Thdrreli^on 
not  Mkt  dwm,  on  anj  ooeafion,  to  draw 
die  figures  of  human  creatures,  fo  they  have 
fubftituted  n  Mule  in  the  phcc  of  his  figure, 
with  its  fadille  and  bridle.    This  is  the  more 
ncceflary  to  be  mentioned,  as  they  have  taken 
(bme  ftars  into  dte  bridle  of  the  Mule,  whereas 
Acre  are  none,  cxce^ one  fnuil  one  at  die  ex- 
tseaaXft  in  the  hridte  of  the  Aoriga  of  the 
Oredtt* 

TtnignfUfaiienii  iMchtalicuai^bgK 
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Auriga,  arc  thcT^p-.x,  the  Camclopardal,  Per- 
fcus,  Tauni-'^,  and  Ciemini}  and  thcfe  are  all 
fo  clofe  to  iiim,  that  he  feems  jult  crowded 
Into  a  fpace  between  them.    The  head  of  the 
Lynx  is  over  die  ht»d  of  Auriga,  and  the  fore 
feet  upon  hit  riglitihoiildcr.  The  bdly  of 
the  Camdopudal  ia  over  hb  head,  and  its  hin- 
der feet  are  oppefite  to  his  face.  The  right  leg 
of  Pcrfeus  comes  in  fo  odd  a  manner  behind  his 
left  thigh  in  the  figures,  that  added  to  the  im- 
coutii  pofture  of  Auriga,  it  (tcim  as  if  the  hero 
had  given  the  waggoner  ft  lock,  and  removed 
him  fipom  die  ground.  The  right  born  of  die 
bull  oonie»  doib  to  die  ri^tfoot  of  AttrigBi 
and  the  hand,  which  holds  the  dart  in  Gemini, 
is  oppoiite  to  his  knee.    The  old  aftronomers 
allowed  fourteen  ftars  to  the  conftellatioft  of 
Auriga;  fo  many  ftond  in  the  catalogue  of 
Hipparchus,  the  (idi  that  was  made  in  Greece, 
and  poffibly  in  the  worlds  for  we  do  Hot  find 
dut  die  Egyptians^  aldiough  they  plaiidy  and 
inimedialely  amqged  die  flars  into  oonMa- 
tions,  ever  took  an  account  of  the  number 
which  tbemielves  comprehended  under  the  fi- 
gure.   The  cataloftic  of  Ptolemy  mentions 
the  fame  number  fourteen,  Tycho  fets  down 
only  nine,   Heveliu^  railed   the  number  to 
forty,   and  Flamiiead  has  counted  lixty-Ju. 
Among  thefe  there  u  one  of  the  firft  maffu- 
tude,  ft  very  bright  and  fine  ffatr;  it  is  fi- 
tnated  on  die  hodjr  of  dieGoat,  which  is  in 
hb  left  arm,  and  b  near  die  inlcrdon  of  die 
(hotdder  of  that  animal.   There  are  alfo  t^ 
of  the  fecond  magnitude,  one  die  bright  one  in 
the  fouth  foot,  and  the  other  the  lucid  one  in 
i!v  h  i  rider  ftioulder.  Thefe  three  are  a  very  un- 
common fhare  of  large  ftars  foronecOnftellation, 
and  tl)ey  make  a  confpicuous  figure.  Beltde'this, 
there  are  only  two  or  three  of  die  third  mag- 
nitude. The  generality  ofthe  ddicta  are  finall. 
They  are  diliioled  widi  a  tdecabk  ftgulaiity 
c>wthc%iixei  Tlicft  b a dttftcr of feveial 
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in  the  top  of  the  c:ip,  there  are  two  or  tluee 
eoiilpic^ous  111  the  lace ;  the  upper  part  ot  the 
bod/  has  only  fipaflonw^  but  then  are  feveral 
Itig^  in  both  aontt  airf  «  fftn  many  in 
d»e  idbe  and  od  the  left  leg;  tbe  figjht  hat 
inrer. 

The  Greeks  (eem  to  have  Deceived  this 
conftellation  from  the  Eg}"ptian8,  and  to  have 
retained  the  bridle  as  a  part  of  it  from  the  old 
figure  ;  but  they  have  been  perplexed  to  what 
ftory  of  their  hiftoiry  to  rcier  it.  As  it  has 
been  their  CNfton,'  howewer*  to  make  thefc 
Auigpi  afpear  tfaietr  own,  bjr  adapting  to  each 
fomething  from  their  own  acoouatit  they  have 
told  11*9  that  this  figure  of  a  wagpmer  was 
an  honourable  chara£ler.  The  antients  did 
not  much  (iilbnguiih  between  wheel  carriages, 
but  fometimes  call  the  chariot  of  the  fun 
Phcebus  s  Waggon,  and  even  our  Shafcfpear, 
to  keep  up  Ae  cnfloniy  calls  Phaeton,  a 
Waggoner,  whoi  he  lella  thoie  fine  floub, 
tintfiiGh  a  iraggpner  aa  Phaetea  wottM  whip 
Ife  to  the  weft,  and  bring  on  ckwdj  ni^t 
inunrdiatrly.  They  tells  us,  that  thia  was 
jbichthonius,  die  inventor  of  coaches. 

Vulcan,  the  fabulifts  fay,  fell  in  love  once 
with  Mknerva,  and  when  he  couM  not  prevail 
With  her  to  marry  huii,  would  have  obtained 
her  upon  left  honounhletema.  There  was  a 
flr^BglefaatweeiilhaBi,  andlbne  way  or  other 
Ei||B)iib4iiiw  wwbcgoo^^i^  it  doea.not 
fan  diat  Minerva  had  muchfliare  in  it  ;  fhe 
todc  care  of  the  ofispring  however :  fome  have 
fuppofed  it  was  only  a  feipent,  but  the  graver 
authors  fay,  Erichthonius  was  a  man  with 
legs  only  like  tlie  body  of  a  ferpcnt,  and  that 
to  hide  this  moiiiirous  part  of  his  %ure  he 
Jiwewlgl  co^bchet  to  cajpf  him  ahput  They 
add,  ^at  Jttpiler,  doing  hiin  h<|aoiir  for  an 
invention  that  was,  in  fome  d^ree,  imitating 
the  Tun's  carriage  oa  the  eaith,  niftd  him  up 
■nangthf  fian» 


This  is  what  moft  of  the  Greeks  fay,  a-, 
the  figure  that  is  called  Auriga  ;  and  oti^cr>, 
who  have  fuppofed  the  confteliations  to  refer  to 
Olfiloduli,  ftiU  oiake  him  die  iiivemor  of 
coaches,  takingthat  honour  &om  the  heaven- 
begotten  Erichthofuni.  It  19  evident,  diat  die 
Greeka,  by  their  own  account,  did  not  make- 
the  conficllation,  for  if  they  had  meant  it  t9 
commemorate  only  Orfilochus,  they  would  have 
given  him  a  coach  and  hori'es  ;  or  if,  accord- 
ing to  the  other,  and  more  received  lubic 
among  us,  ti^cy  had  intended  to  make  a  fi« 
gure  of  £richdioiuiu,  they  wodd  have  pytn 
his  Icipent-like  leg|i  a  place  in  die  drawing.- 
It  is  evident  therefore,  that  they  received  thia 
figure,  for  the  difpofition  of  thefe  ftars,  from 
elfewhere,  and  knew  no  more  of  it  thnn 
that  it  was  an  human  figure.  What  the 
Egyptians  meant,  who  firft  devifed  it,  is 
loft  to  us.  There  are  yet  other  accounts 
auiung  the  Greek  wiiten,  and  Ibme  dut 
anfwer  moA  better  to. tbe  figure  of  die 
confiellation :  but  that  of  Erichdionius  is  the 
oldeft,  the  reft  fccm  to  ha^  c  been  made,  from 
time  to  time,  by  men  who  had  a  fenl'e  of  the 
impropriety  of  that  ftory  to  the  figure,  for 
that  they  could  not  alter  for  fear  of  con- 
fufuig  thcmlelvea  ui  die  aooounn  of  the  ftars. 
For  inftance,  if  they  had  extended  the  kgi  of- 
the  drawing  into  the  ferpent  length,  dial 
would  have  Anted  it  to  dieir  ttory  of  Erich- 
thonius, but  one  of  them  would  have  run  into- 
the  Bull,  and  the  other  have  confounded  itfclf 
Willi  the  le^s  of  Pcrlcus  :  and  the  ftars  con- 
tained in  both  thefe  figures,  would  alfo  h;ivc 
got  within  tlie  out-line  of  this  Auriga,  and 
Ibnie  would  have  gpven  diem  to  one,  and 
fome  to  die  odier  conAdlataoo.  This  haa 
been  the  reafim  why  the  Giedta,  although 
the  Egyptian  figures  they  had  received  did 
not  agjwe  well  with  the  ftories  they  affixed  to 
thciii».yet  dared  iwi-aker  them  toe  £u:}  it 
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Icem  »  if  thejr  had  indeed  tAled  die  iwoid . 
to  Perfeui,  bccaufe  dieve  are  no  flan  hardly 
ii-.  It,  and  there  was  a  vacant  place  far  it  in 
the  heavens,  where  it  did  not  interfere  with 
any  other  of  the  conftcllations  ;  but  thi-.  not 
being  the  cafe  with  the  fituation  of  Auriga, 
they  continued  the  tigure,  though  it  did  not 
quite  agree  witii  their  flory  of  iu  origin. 

Others  however,  ill  fatisficd  whh  a  ftory 
which  To  hadly  agreed  with  the  figure,  have 
faid  that  it  belonged  to  MyrtiUus,  a  Ion  <rf^ 
Mercury  and  Clyiic,  and  charioteer  to  ^no- 
maus ;  thry  far,  that,  at  his  death,  his  father 
Mcrcurj',  with  the  pcrniiirion  of  his  fuperiors, 
xaifed  him  thus  up  into  the  ikies.  All  this, 
however,  does  noc  at  all  account  for  the  goat 
and  her  two  kids  in  the  hands  of  Auriga  >  tor 
certainly  diefe  animab  have  nothing  to  do 
with  die  character  or  bufmcfs  of  a  coachman 
or  coach-contriver.  To  fc-t  this  right,  ihofe  of 
fuccccding  times  have  made  Auriga  to  be 
OU-nus,  a  Ton  of  \'ulcan,  and  the  father  of 
JEgA  and  i  J  el  ice,  two  of  the  Cretan  nymphs 
that  ninfed  the  infant  Jupiter.  They  taUk  of 
a  goat  that  was  uled  for  givbg  milk  to  the 
young  dei^y  and  thqr  (uppofe,  that  this  crea- 
ture, and  two  young  ones,  for  that  is  the 
number  it  ufually  brings  forth,  were  placed  in 
the  hands  of  the  father  of  tlic  virguis,  to  com- 
memorate the  crvaturc  they  took  into  their 
fervice  on  that  occafion.  This  however  is  all 
far  drained.  We  know  die  Greeks  qjpan* 
diied  every  thing.  They  raiftd  a  common  fe- 
male reaper,  or  worker  in  the  harveft  field, 
for  that  is  all  the  Egyptians,  from  whom  they 
received  the  conftellation,  meant  hy  ^'irgo, 
into  a  fort  of  angel,  and  in  the  lanic  manner 
it  is  ptol>abie,  that  ail  thcic  chaiiotccrs  and 
ntirfes,  of  their  fable,  were  applied  to  the 
figure,  by  which  the  ori^nal  inventors  meant 
no  more  than  a  countryman,  or  farmer,  who 
was  canyuig  home  ft  goa^  and  her  kids,  to 
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takecanoftto&iMJtflfdieraio  ocb»iwca-* 

then  * 

Bdides  the  Hxdi,  this;  confidladon  con« 
tains  alfo  another  of  thofe  liars,  which  the 
anticnts  honoured  with  peculiar  names,  the 
<^o.it  Capra,    :tnd  Amaklix-a  Capra.  This 
IS  the  brigtit  one  near  the  Ihouldcr,  fuppofcd 
to  be^  mother  of  die  Hcdi,  and  the  nurfe  of 
Jupiter.   Some  have  indeed  taken  away  die 
name  of  goat  and  kids,  and  called  dib  ftar  a 
fow,  ar;d  the  two  others  pigs,  afllrting^  ac- 
cording to  the  teftimony  of  Agathocles,  that  a 
fow,  and  not  a  goat,  did  this  office  to  the 
deit)',  and  producing,  in  (uppoit  (.fit,  the  di- 
vine honours  which  tiie  Cretan:)  paid  to  tii:s 
animal.   But  we  find  all  the  andentsatmoft 
in  the  fame  ftory,  calling  the  creature  a 
goat$  and  indeed  wefind  thefloiy  preierved 
on  medals,  for  there  are  extant  at  this  time 
coins  of  Valerian,  on  the  rcvcrfe  of  which  is 
a  goat  with  a  child  upon  its  back,  and  the  in- 
fcription  Jovi  Crclccnti. 

The  aiitients  in  general  agreed  to  give  the 
honour  of  having  been  the  origin  of  i^iia  con- 
ftellation to  die  firft  who  invented  the  putting 
horfes  to  chariots,  but  they  are  divided  about 
who  that  was.  Virgil  is  expiefi  in  fiivour  of 
the  iaUed  race  of  Vulcan  $ 

Prinmi  EriH^tmut  cumt^  ttquatuorai^ 
Jia^*n  gfuu  n^Jfu*  mis  in^en  nnOir. 

But  Scaligcr  quote*;  fomc  vcrfcs  of  Corripus  to 
prove,  that  the  invention  belonged  to  Orfdo- 
chus.    The  lines  arc  thefe, 

Orftkdmm  refer\j\t  primos  junxije  ^uedrigu 

h  fiari  vm£e  mem* 

But 


-d  by  Googl 


A  X 

if  we  are  to  pay  any  credit  to  thofe  who 
pretend  to  deferve  It,  we  fhall,  in  this  paflage, 
inflcad  of  Orfilochum,  read  Cccropidem,  and 
thefc  two  will  become  the  fame  pcrfon. 

Though  the  whole  coniieiiation  of  Auriga 
a  not  mentioiied  among  tliofefroin  whidi  the 
amtienti  formed  preia^ges  of  the  ibcceeding  wea- 
ther, the  two  ftara  in  his  .^m  were  of  die  fore- 
moft  in  diatfink.  It  is  thefe  they  caQed  by 
tlie  name  Hsdi,  and  dreaded  fo  extremely 
on  account  of  the  ftorms  and  tempcfts  diat 
fuccccdcd  their  riling,  that  they  were  faid  to 
ihut  up  the  fea  tor  their  leafon.  Aj»J  die  day 
of  dietriofluenoe  being  over>  we  find,  wasoe* 
Idwated  as  a  idtival  widt  f^orts  and  gunes, 
wider  die  name'of  Natalia  Navigationis.  Gcr- 
^nanicus  calls  them  unfriendly  (brs  to  marinas^ 
and  Virgil  couples  them  witli  ArfVuma,  men^ 
tloning  their  fctting  and  its  rifnig  as  things  of 
the  moft  important  prcfagc.  Horace  alfo  puts 
thcni  together  as  the  moil  ibrmidable  of  all  the 
ftars  to  thofe  who  followed  the  traffic  of  the 
lea,  and  when  he  would  deicribe  llie  tranquil 
It^  of  die  man  vbo  is  content  widiout  at< 
tempting  to  accuitndale  wealth  by  thefe  means, 
fays,  that  the  tempeftuous  feas,  and  rifing  and 
fettingconfidlatioiis  of  prelag^  gjhre  bim  no 
paia : 

*rumuhuoJujn  JUiuitat  mare 

Nre Jietmt^^iint&imttt 

And  to  the  iame  purpose  fyak  all  die  antient 
writers,  dliis  making  a  part  of  the  conftella- 

tion  Auriga,  if  not  the  whole  conftc^-lh'.tion,  a 
thing  to  be  obfen'cd  with  the  utmolt  attention, 
and  to  be  feared  as  much  as  the  biasing 
Arfturaa. 

ASa&rfaCmi.  A  llrait  line  drawn  fiom 
the  vertex  of  the  cooe  to  die  ccMre  of  its 

bafe.    See  CoNB. 
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AXIS  sf  the  Earth.  A  line  fuppofeJ  to  be 
carried  tli rough  the  centre  of  the  globe,  and 
to  be  that  on  which  it  turns  round  about, 
continually  in  the  courfe  of  its  revolution 
round  the  fun.  The  two  points  oi  tiui  Axis, 
wkere  it  toudies  the  fiufoce,  ate  what  am 
called  the  two  poleaof  die  woiM. 

It  is  by  a  revolution  of  die  body  of  die 
earth  about  this  Axis,  that  the  return  of  day 
and  night  are  made,  and  the  rifing  of  the  fui 
and  fhtrs,  and  their  moftors  r  nind  the  earth, 
arc  really  occafioned.  This  was  i  motion  of  the 
earth  unknown  to  tiie  antients  in  early  time», 
and  hence,  they  acooimted  for' die  otrntiaual 
apparent  reralndon  of  die  heavens  round  die 
eardi,  yAaxAi  they  cook  Co  be  real,  and  called 
the  lirft  motion,  by  a  fupp<^edimpuHflre  fetrce, 
communicated  from  the  primum  mobile. 

The  fun's  Axis,  and  that  of  the  other  hea- 
venly bodie-;,  is  fpokcn  of  in  the  fame  maimer 
with  the  cai  ili's,  and  is,  in  the  fame  manner, 
a  line  paffing  through  their  centre,  round 
about  m^dia  etmtinua]  revoludon  is  made  % 
for  diis  motion  of  a  revoludon  lound  dieir 
own  Axis,  feems  to  be  univcrfal  and  common 
to  all  the  heavenly  bodies.  We  perceive  it 
plainly  in  the  planets,  by  the  change  of  pl.ice 
in  their  fpots.  In  the  moon  it  has  been 
thought  wanting,  but  after-thought  hai  dis- 
covered, and  fut^eeding  oblervadons  proved 
iL  Li  die  fun,  it  »  plainly  fien,  as  in  die 
planets,  by*ihe  change  of  ^ace  in  its  fpots 
aUb;  and  there  is  gieisicafoii to foppofe,  that 
it  is  alio  oommon  to  die  fixed  ftars,  not  only 
as  they  are  of  the  nature  of  fb  many  funs ;  but 
as  the  appearance  of  fomc,  which  after  a  long 
time  of  not  appearing,  have  been  called  new 
ftars,  cannot  be  any  way  fo  well  accounted 
for,  as  by  fuppofing,  that  they  have  a  flow 
revolution  round  £dir  Axis  s  and  that  th^ 
have  parts  more  obfcuie,  and  parts  more 
bright,  on  their  furface,  and  are  otdj  ieen  at 
the  time  when  die  bright  pan  is  turned  to- 
^  ^  wards 
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wards  us.   If  it  be  allowed  to  thefe,  ,  k  wUl ' 
be  natural  to  allow  it  aUb  to  the  left  of  the 
fixed  flan,  and  we  {hall  thus  find  this  motion 
•luuverfidL 

AXIS  of  a  Sphere.  The  diameter  of  a  fphere, 
;iOund  about  which  the  revolution  of  that 
fphere  is  made,  when  a  motion  of  rotauon  is 
given  to  it.  The  two  oppofite  points,  or  the 
furface  in  which  diameter  touches  the 
fuperficies,  aie  called  die  poles.  Sa  Spbbkb. 

JLXIS«/  /*»  jy§rUL  An  imaginary  line 
tunning  through  the  world,  from  pole  to 

AXIOM.  A  proportion  whicn  is  fcii-evi- 
ident,  or  carries  proof  in  itfelf,  wiAout  need 
of  reafoning  or  demonftration.  Thus  if  we 
lafythat  equal  numbefs  or  quantities  added  to 
equal,  wiU  produce  a  (am  that  will  be  alfo 
equal.  If  we  fay,  that  the  fum  of  all  the 
parts  of  a  thing  is  equal  to  the  whole ;  or 
that  if  any  two  quantities  arc  equal  to  a  third 
c|uantit)%  they  are  Ai'o  equal  to  one  another  ; 
thefe,  and  the  like  felf-cvidcnt  propofitions, 
.are  caDed  Axioms. 

AYUK»  «r  Ai.  Ayuk.  A  name  by  which 
feme  liave  called  the  bi^ht  ftar  Coward  the 
iboulder  of  Auriga.  The  meaning  of  the 
vord  is  a  goat,  and  the  ftar  lub.  been  culled 
by  a  name  of  the  fame  import  in  almoii  ail  the 
••antient  lani^ua^cs.  it  is  i'uppofed  the  mother 
•  of  the  two  kids,  the  U«di,  two  bright  ftars  in 
•the  ami  of  theiame  conflellalion,  and  it  is 
called  theAmakhaBan,g0at,  the  jauife  of  Ju- 

AZALANGE.    A  name  by  v.hich  fome, 
\who  are  fund  of  obfcurc  words,  call  the  coa- 
JtciiatioQ  bcrpeniary.    it  is  a     uur&us  term. 


and  fisems  only  «  comiptioii  of  Al  Haii|picw 

whidi  b  one  of  the  Arabic  names  of  this  con- 
flellation,  and  fignifics  the  fame  as  Secpen- 
tartus. 

AZHA  AL  NAAM.  A  name  by  whick 
fome,  who  are  veiy  fond  of  uncommon  woid^ 
have  called  theconftellation  Corona  Auflralis. 

The  term  Is  Arabic,  and  is  one  of  the  names 
of  this  conllcllation.  The  fignification  of  the 
words  is  thcOftrich'sNcft  i  there  are  two  ftar; 
in  the  legs  of  Sagittar)',  not  very  diilant  from 
this  conliellation,  which  they  call  Al  Naaim, 
Oftriches,  one  of  whkh  they  fay  is  going  to 
water,  and  the  other  returning  from  the  wa- 
ter  s  this  neighbouring  dufier  of  ftars  ts  the 
Neft. 

AZmiUTHS.     A  tenn  by  which  aftro- 
nomers  cxprcL  certain  circles  of  the  fphere, 
which  arc  called,  in  others  words,  verticals, 
vertical  ciides,  or  fecondaries  to  ^  horizon* 
For,  in  die  .ufual  acceptation  of  the  aftrono- 
mical  tenns,  any  drdes  that  are  drawn  thro'  , 
the  poles  of  another  circle,  are  called  fecon- 
dary  oirdes  to  that  through  whofe  poles  they 
arc  drawn.    The  horizon  is  a  circle,  extend- 
ing to  the  ftarr)'  rccion  every  way,  and  hav- 
ing its  plane  palhi;^  through  the  point  of  the 
eajrdi*s  furface,  on  which  die  oblbvcr  ftandss  | 
or  dfe  diroi^  the  centre  of  the  eardi,  pand- 
lel  to  that  point.    In  the  firft  cafe  it  is 
called  the  fenfible,  and  in  the  latter  the  ratio- 
nal horizon  ;  and  where  the  altronoiiKri  fpeak 
of  the  horizon  without  any  epithet,  they  al- 
ways mean  the  latter,  or  the  rational  hon- 
zoa{  but  this  to  theobferver  makes  no  dtflv- 
rence;  for  the  whole  eardi  betng.but  a  point 
of  nomeafurc,  with  refpc£t  .to  the  fphere  of 
the  fixed  ftars,  thefe  two  horizons  coincide, 
and  make  only  one  line  at  the  heavens,  with 
refpccl  to  the  obfer^'er,  upon  the  o]ohc  of  tl-kc 
earthy  their  diilaiKC  not  being  perceivable  by 
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fltt  modi  fiibfavtfioiiSy  or      (eft  kiftru- 
flienCt. 

Thehoneonthen  beixig  a  great  circle,  divid- 
ing the  whole  Cttent  of  the  heavens  into  two 
hemifphercf;,  and  having  for  its  poles  tlic  zenith 
and  nadir  of  the  place,  tiiat  is^  the  pomt  im- 
meiliateiy  over  the  head,  and  the  poiiit  imme- 
diately under  the  feet  of  the  obl'cn  cr  ;  what- 
Ibeverdide*  aie  conceived  to  be  drawn  pafling 
duotigh  iliefe  twopocntSy  orthroughthc  two 
poles  of  the  horizon ;  thefe  are  fecondary  cir- 
cles to  the  horizon,  and  they  are  caUed  by 
Ibme  Verticals,  and  by  others  Azimuths. 

There  may  be  as  many  of  thefe  Azimuths 
conceived  in  the  plane  of  the  heavens  as  wc 
pleafc,  and  they  may  be  extcntlcj,  or  drawn 
in  and  through  what  part  of  the  heavens  we 
pleafei'dieiriifetheidbreii obvious;  iuiceas 
all  meaiure,  ffefpefiiiig  the  heavenly  bodies,  is 
made  by  Aedh^j^ees  of  a.  ciide».  thefe  being  cir- 
dfiSy  and  fo  capable  of  the  general  divifion  into 
d^jraes,  ferve  for  the  immediate  meafuring  of 
any  point  of  the  heavens,  or  of  any  ph;t  no- 
menon  occupying  any  point  of  the  heavens, 
with  rcfpcct  to  its  height  above  the  horizcm. 
Xhus,  if  a  ftar  be  required  to  be  defcribcd 
with  refpeft  to  its  altitude  above  die  horizon, 
the  thing  is  to  be  done  by  means  of  an  Azi- 
muth.  We  are  to  conceive  a-drde  palSi^ 
through  .the  zenith  and  nadir  of  the  place  of 
obfervation  j  this  is  an  Aximuth,  or  a  fecon- 
dan;  circle  of  the  hori7.on,  bccaufc  it  paHcs 
through  the  poies-of  the  horiz-on.    W'e  ki^ow 
that  the  ftar  muft  be  between  the  horizon  and 
the  zenith.  If  it  be  any  where  vii'jbie,  it  muft 
•  be  between  thefe,  and  the  difbnce  from  the 
horizon  to  the  zenith  being  only  ninety  de- 
grees,  a  part  of  thefe  muft  make  its  height. 
AH  that  is  neceiliuy  to  do  this,  is,  to  ta|ee  the 
height  of  a  (br  by  a  quadrant,  and  meafuring 
the  aic  of  the  ctcde  intercepted  between  its 
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pFace  in  Ifie  heavens  and  ^e  horisoiivi 
the  number  of  degrees  ef  which  that  arc 

connns,  arc  the  meafiire  of  the  flit's  alti- 
tude.   This  is  the  manner  in  which  the  fun's 
altituJc  is  t.'iktn  in  obrf-rvations,  anJ  l^v  this 
m:i.V  he  fecn  the  great  ufe  of  thefe  Aximuths, 
\N"hcii  it  if  requifitc  to  be  very  precife,  inflcad 
of  tlie  ordinary  plain  iigiits,  through  which 
the  ilar  it  to  be  viewed  on  die  iid^nm^en^ 
which  are  only  a  couple  (Wholes  pierced  thro* 
plates  of  brafs,  they  put  on  a  telefeope,  and, 
drawing  a  couple  ^  hairs  over  thp  ^'g^afe, 
fo  that  they  croft  one  another  at  its  centre, 
this  place  of  thr  flar  is  to  be  taken  when  it  i.i 
fecn  at  the  intcrfeclion  of  tliofe  hairs,  and  then 
the  cxaiFlnefs  is  greater.    ^Vl^cn  yet  more  ac- 
curacy is  required,  they  ufe  an  iiiilrumcnt, 
which,  being  a  fmaller  part  of  a  ricde,  may 
be4ividedmore  accurately  at  iht  limb.  They 
take  a  fixch,  or  only  an  eig)ith  of  a  cirde  on 
this  oocalion,  and  cafl  the  iniliument  a  fex- 
tant,  or  an  o^ant ;  and  thus  being  rid  of  the 
encumbrance  of  any  unnecefTarj'  quantity,  they 
i.ii\  idc  the  fpacc  they  retain  into  more  minute 
meafures.  For,  taking  the  fun's  altitude  in  the 
ufual  wa)-,  there  is  no  n\ore  neccflary  than  the 
letting  it  flune  dirough  one  of  the  fights,  and 
timing  the  inftrument  about  till  die  fpot  of 
Fight  falls  upon'  the  centre  of  the  other  hole ; 
and  when  more  accuracy  is  required,  and  te- 
lefcopic  fights  are  made  ufe  of,  it  is  cuftomary 
to  receive  the  fun's  image  from  the  tekfcope 
upon  a  piece  of  white  paper,  held  in  fiich  a 
pofttion  that  the  rays  may  fall  perpendicularly 
upon  it.    By  this  means  a  luminous  cirde  is 
formed  upon  the  paper,  and  the  crols  hairs^ 
which  are  drawn  over  die  eye-g)a6,  are  feen 
upon  it ;  when  dM  croflingof  thtfe  is  exactly v 
at  the  centre  of  this  bright  circle,  all  is  right, 
a;id  tile  height  of  thc  fun  is  to  be  roeafurcd 
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If  k  be  fiippofed,  thatewa  liui  it  not  a  • 
fiiffident  degree  of  accuraqr,  for  there  are 
fiune  occafiont  on  w)iicb,  in  die  taking  die 

fun's  altitude,  no  accuracy  can  be  too  great, 
the  method  is,  for  two  perfons,  at  the  fame 
moment  to  make  the  obfcrvation,  the  one 
meafuring  from  the  upper  edge  ot  the  fun's 
image,  and  the  other  firom  tbe  loiicri  ihen 
laking  the  middle  between  thefe^  we  have 
tiie  place  of  die  centre.  All  dus  care  b  km^ 
dmesnecefiazy  undi  refpeJ)  to  the  fun's  height, 
becaufe  being  of  a  conilderable  diameter^  it  is 
only  with  refpc£l  to  his  centre  that  we  can 
fpcak  with  prccilion  ;  but  this  is  not  the  cafe 
with  refpecl  to  the  fixed  flars,  for  tlie  very 
largeft  of  thefe  hav  ing  no  vifible  diameter  ac- 
corduig  to  fome  afironooien,  and  accrading 
to  chofe  who  allow  mofi*  only  a  diameter  of 
a  fewleoonds,  nodling  of  this  kind  is  necef- 
jCuy :  their  whole  magnitude  being,  with  re- 
rpe£l  to  us,  a  point,  or  fomething  fo  very 
near  a  poin^  that  the  mcafure  is  quite  umm- 
portant. 

There  is  another  way  alfo  of  adding  to  the 
preciiion  in  the  meafure  of  the  altitudes  of  the 
fun  and  ilars  by  thefe  Azimuths,  which  is  by 
taking  an  inftmment  of  final!  quantity }  by 
dus,  not  jneant  of  finall  bulk,  but  of  a 
iinall  portion  of  die  circle ;  lb  diat  it  inay  be 
divided  into  more  accurate  and  minute  mca- 
fuie$  on  the  limb  i  fomc  ufc  a  whole  circle 
for  this  purpofc,  hnnging  it  up  in  fuch  a  man- 
ficT  that  it  is  vertical  to  the  horizon,  and  has 
^  diwieter,  cxprciling  the  hori^ii  diuwn  a- 
crD&  it.   Others  take  only  the  half  of  n  dr- 
«le }  and  odicfi  only  a  quarter.  ThisJaft  is 
tdie  moft  uftials  and  is  all  that  can  be  necelP 
^ty,  .fedng  that  die  whole  diftance  fixun  the 
horiaon  to  the  zenith  being  only  nine^  de- 
j^rcfsij  more  than  nin'.ty  des^recs  cannot  be  re- 
guiltte  to  any  adiaeiifurement-   'i  hi;  qua- 
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dfaae,or  ^nuter  of  a  drde»  containing  lune^ 
degrees,  u  all  therefore  diat  can  be  neoef^ 
iary }  and  oudequendy  it  fervcs  all  purpoles. 

But  though  more  parts  of  a  circle  than  nine^ 
degrees  cannot  be  neceflary  for  any  <rf)ferva- 
tion,  fewer  may  do  for  a  great  manv.  And 
it  is  on  this  principle  that  the  greater  accuracy 
of  diviiion  of  die  inftnnnent  u  eftablifhed. 
For  diefe  purpofes  they  make  an  uiftcument 
whidi  is  of  as  laige  bidk  as  can  conveniently . 
be  ufed,  and  .yet  wbidi  is  left,  as  a  part  of  a 
circle,  than  a  quadrant :  they  make  it  only  a 
fixth  or  an  eighth  part  of  a  circle,  as  obferv'ed, 
and  they  call  it,  iriltcadof  a  quadrant,  a  fextant, 
or  an  o6lant.  I'his  being  of  a  larger  meafure, 
in  proportion  to  the  number  of  degrees  mark- 
ed on  its  lines,  has  die  degrees  divided  into 
finaller  parts,  and  confeqtiendy  gives  die  mea- 
fure the  more  accurately  j  wi&dliSf  as  with 
the  others,  the  altitude  of  the  fim,  or  of  a 
(lar,  is  meafured  by  means  of  one  of  the  Azi  - 
muths,  or  fccondary  circles,  to  the  horizon  ; 
and  thus  all  the  altitudes  of  the  heavenly  bo- 
dies are  taken.  The  number  ot  thcic  Azi- 
muths is  as  great  as  we  pleafe,  and  one  of 
them  may  be  at  ai^  time  conceived  for  die 
ufe,  wherdfoever  a  for,  or  any  other  heaven* 
ly  body  is,  whofe  altitude  is  to  be  taken. 
Together  with  thefe  Azimuths,  we  frequent- 
ly meet  with  the  mention  of  Almicant;!rahs. 
Thefe  are  circles  parallel  with  the  horizon,  as 
the  Azimuths  are  \  crtical  to  it,  and  thefe  have 
been  defcribed  already  under  their  proper  head. 

AZI2nJS.  A  name  by  which  we  find 
thole,  who  love  uncommon  terms,  call  the 
planet  Mars.  It  is  an  oriental  WOfd,  and  fig- 
niiies  ifaroog  and  powerfid. 

AZUR.  A  name  by  which  fome  of  the 
allfoiioaucal  writers  have  called  the  planet 

■  Man. 
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Mars*  It  has  appeared  a  fmgular  one  to  feme 
who  connect  the  idea  of  blue  to  azure,  bc- 
caufe  this  word  is  ufcd  in  feme  languages  to 
cxprels  that  colour,  which  is  fo  very  different 
fi^tliatoftlwpliinet.  It  ii  indeed  from  the 
peodiarcoloHroftfutpliiiet  in  the  hetvew» 
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that  it  has  been  named  Azur,  hut  this  is  a 
Pcrfun  word,  and  in  that  language  fignifies 
fire.  It  has  bi-en  given  to  the  planet,  to  ex- 
prcis  its  ruddy,  or  fiery  colour  in  the  heavens, 
as  the  Greeks  call  him  Pttou  for  the  fiune 
fcalbii. 
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BAAL  SCHEMALM.  A  name  by  which 
fome,  who  afieft  to  ufe  uncommon 
tennst  call  the  fun ;  it  u  a  Phoenidan  name 
of  that  luminaiy,  and  figiufies  principal  in  die 
heavens. 

BAALATH.  A  name  bv  which  fome  have 
calicJ  tlic  coiillcUatlon  Lcpnciis  ^  it  only  a 
part  of  the  Hebnwoame  of  diatconfldlation 
it  ts  called,  in  that  language. Baaladi  Halab, 
the  fignifkawkm  of  which  is  Domina  ^lamm«, 
the  Mifitefs  of  Flame,  fi>  diat.thejr  made  it 
female. 

BADAD.  A  nnme  by  which  fome,  who 
arc  foiid  of  uncommon  words,  call  tuc  lun  j  it 
is  one  of  the  Syriac  names  of  that  luminary, 
and  %mfies  abne. 

BADIYA.   A  name  by  which  fome,  who 

are  fond  of  uncommon  names,  have  calk-J.  the 
conftellation  Crater  ;  it  is  its  Pcrfian  name, 
and  in  that  language  iignihcs  a  great  calf. 

BAGIR.  A  name  by  wluch  ibme,  who 
aie  fond  of  unufual  words,  call  die  con* 

llellation  Cygnus  i  it  is  the  Turfci(h  name 
of  the  iign,  and  fi^ufiea  a  bird-in'gyiewJw  *  v*- 

BALICK.  A  name  by  which  fome,  who 
arc  fond  of  uncommon  words,  call  liie  con- 
ftdkiioa  FUces ;  it  is  the  Tuikifli  mune  of 
that  %n,  and  fignifies  fiAi» 


.  BALTHEUS.  A  name  ^«en  by  (everal 
of  the  Latin  authors  to  die  sodiac. 

BARRELL  OF  MEAL.  According  t«>- 
the  enthufiafts,  who  have  taken  upon  them  to 
reform  the  fphcre,  a  name  of  one  of  the 
fouthern  conlicUations.  It  is  the  Southern 
Fifh  that  they  call  by  this  name,  having  ar- 
ranged die  ftars,  by  odiers  oompriled  under 
theout-ltnea  of  diat  figure,  under  thole  of  this> 
feripture  utenfd.  Thc)'  are  not  howevef- 
ag^eed  about  this.  This  is  Schiller's  innova- 
tion, but  SIciccard  makes  it  tile  filh  taken  up 
by  Peter  with  the  penny. 

BARTHOLOMEW,  er^Sr.  Bartho- 
LOMBW.  A  name  which  lome  enthufiaflk 
writers  have  gpven  to  one  of  die  ligns  of  die 
zodiac.  Schiller  u  at  die  head  of  tfaefe  fiuitalUc 

innovators,  a  n  i  h  the  man  who  propofed  dif- 
])lacing  the  Ram,  the  Bull,  and  the  reft  of  the 
twelve  figures  ot  the  zodiac,  to  make  way  for 
tlic  more  ChrilHan  aftronomy  of  the  twelve 
Apoillcs.  lie  has  placed  St.  Peter  for  Aries, 
St  Andrew  for  the  Bull,  and  ib  of  the  reft* 
St.  Bartholomew  reprdents  what  m  othec 
writezs  is  die  Scorpion'  ^  Few  have  paid  any 
f 'attention  to  diis,  and  indeed  the  miichief 
that  would  attend  it  is  too  obvious.  We  muft 
lofc  the  advaiitiigc  of  all  the  early  obferva- 
tions,  for  they  refer  to  the  liars  as  occupying 
parts  of  the  old  figures.   See  StoRPio. 

BASA- 
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BASANISMOS.  A  name  by  which  feme, 
who  love  hard  words,  have  called  the  conftel- 
*9ation  AquUa,  the  Eagle  ;  it  is  one  of  its  old 
-GR^nainea}  diey  called  it  aUb  Ba(aiic«* 

BASANISTERION.  A  name  by  which 
'lqcDe»  who  love  hard  wocds,  call  the  Gonfiiel- 
Jation  Aquila;  it  is  ooc  of  dte  old  JOiiiea  cf 
that  confteUatian. 

BASANOS.  A  name  by  which  (bme,  who 
are  fend  of  odd  irordH  call  the  conflettatUm 
Aquila;  it  is  one  of  dw  old  Greek  names  of 
diat  cooAdlattOfii.^iiqrcaDitaUbBafiuiifinos. 

BASILISCUS.   A  name  given  by  fome  of 
cid  aftrofiomers  to  a  large  Aar  in  the  breaft 
of  Leo,  called  alfo  by  lome  Cor  Leonis,  the 
lion's  heart.    It  was  not  unufiial  with  the 
Greeks  to  call  finglc  ibrs,  whicii  tlicy  ihould 
have  frequent  occaiion  to  mention,  and  which 
.-were.Terjr  cQnf|HGUDus,  by  peculiar  names. 
The  Aiahianaalfo  have»folkmred  diem  in  dua. 
Their  Fomehaiit  and  AMd»aran  are  not  quite 
fo  well  foundii^  words  as  the  Pleiades  and 
:Hyades,  but  they  ferve  the  lame  good  pur- 
pofe  of  ?,nifling;  m  to  talk  with  the  ^eater  ac- 
>curacy  and  ealc  ol  the  iUrs. 

BATHESHEBA.  A  name  given  byibroe 
•of  the  aftionomen  to  CalTnpeia.  Hartfilorf 
'b  the  audior  who  firft  gave  it.   Sdiillcr  goes 

JO  the  New  Tcllanicnt  lor  a  .lanie  of  the  Tame 
conllellatioaf  and  calls  it  St.  Mary  Magdalen. 
See  tbt  aeawit  of.it  sadsr  d}c  mrdCMu.o- 

BATHILLUS.  A  name  ly  which  fome, 
<s4ko  are  fond  of  uncommon  words,  hive  call- 
JtA  die  Goiiftellatbn  Ara,  die  altar.  It  ia  one 
tofitft'old  namea  amoisg  die  .latin  wzilierb 


BATIGNON.  A  name  by  which  fome 
have  called  the  conildlauon  Endanus.  It  is 
a  Tufean  muM  for  die  conileUadon,  and  U 
ibmetimes  <pdt  Wotinioo. 

BATIGA.  a  name  by  which  fome  have 
called  the  conftellation Crater,  It  is  one  of  thofc 
uncouth  terms  which  thnfc  have  introduced 
into  the  fcience,  who  thought  there  was  a 
merit  in  imdng  obfturely.  It  ia  .die  Perliaji 
name,  and  fignifles  a  great  cup. 

BEAR.  A  name  given  by  the  antienis, 
and  continued  to  this  tijne,  to  two  of  the  con- 
Itellations  near  the  north  pole,  the  one  is 
called  the  Great,  and  tlie  other  the  Leflcr 
Bear  j  they  will  be  hereafter  defcribed  at 
large,  under  die  namea  of  Uila  Miyor  and 
Uifa  Minor 

BEARD  of  a  Comrt.  A  name  given  to 
the  tail  of  a  coma,  or  to  that  portion  of  its 
vapours  which  is  enlighttied  by  the  iun,  and 
which  appean  fliort,  and  on  the  anterior,  in- 
ftead  of  being  lafig»  and  on  the  pofterior  pact 
ofthecorart.  The  dung  b  the  iame,  whe- 
ther in  form  of  a  tail  or  heard,  or  of  hair  at! 
round  it ;  it  is  only  different  according  to  the 
iiiuatioa  of. the  fun,  the  earth,  and  the  co* 
jnet. 

BEE,  Ana.  One  of  die  new  conftellv 
tHMis  of  die  feuthem  hemifphere,  fituated  boi* 
tween  the  hinder  feet  of  die  Centaur,  and  the 

head  of  the  Cbamelion,  ajid  containing  only 
foui  liars.  It  is  one  of  the  fmallefl  conllclla» 
tions  in  the  iieavens*        the  articie  Avis, 

BKLOCllArOR,  .A  name  by  which 
fome  of  the  old  writers  have  called  die  coo- 
(Icllation  Sagittary.  It  is  the  name  by  which 
many  of  die  old  .Gredca  calkd.it. 
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BENEDICT,  or  Si.  B.-mdLn  among  the 
Thorns.  A  name  given  by  SchiHcr  to  a  con- 
ftellation  of  ^e  northern  hemiipherey  which 
he  has  fcnned  by  new  moddling  Aat  of 
Ophiucus,  or  Sapentaiy.  He  hat  placed 
jbmc  fuzc-bufhes  in  the  ftcad  of  the  Serpent, 
and  the  human  iigure  he  calls  Benedi^ 

BENOT.  A  name  by  which  fomc,  who 
arc  fond  oi  uncommon  words,  call  the  planet 
Venus.  It  is  the  ufual,  tliough  not  the  only 
Hebrew  name  of  this  planet ;  and  it  is  very 
polGble,  that  the  word  Venus  mxf  be  derived 
from  it ;  the  B»  bong  foftned  into  an  V, 
in  the  fpcakingt  and  the  Hebrew  termination 
reduced  into  one  more  natural  to  the  other 
language 

BERENICE'S  HAIR.  One  of  the  conftcl- 
lations  of  the  northern  hemilphcrc  placed  be- 
hind the  tail  of  the  Ltonj  and  containiiig>  ac- 
cording to  fi^diuSf  twenty-one^  and  acootd' 

Lng  to  rianifteady  fbitjr-dtree  i&rs.  It  is  not 
of  fo  late  date  as  the  new  coiilVllations  of 
Hcvcliu';,  nor  is  It  fo  old  as  the  forty-eight, 
of  whicli  wc  read  in  Ptolemy.  Conon  form- 
ed thi^  out  of  the  Stellje  Informcs,  or  unform- 
ed lur:>  ot  the  Lion,  in  comjnemorauon  oi  a 
lodt  of  haur  which  Berenice,  the  queen  of 
jPtdemy  Euerg^tta,  dedicated  in  a  temple  of 
Venus,  on  account  of  a  viAoiy  d  her  huf- 
band.  The  lock  by  fome  accident  was  lod 
out  of  the  temple,  but  Conon  perpetuated  it 
in  the  heavens.  Ste  Coma  BsnsNicfis. 

BERRI.    A  name  by  which  fome  wi  ittri. 
have  cxpreiled  the  conllellation  Aries,  or  the 
>  Ram  i  the  firft  fign  of  the  «odiac.   Bcrri,  or 
fiere,  is  the  Perfiui  name  <tf  the  cofiftellation. 

BERSANU  NICBESTE.   A  name  ,  by 
which  ibme,  who  write  that  thejr  vaj  not 


be  undcrftood,  ha:\'c  caOed  the  conftellation 
Hercules.  It  is  a  Perfian  name,  and  fignifies 
a  man  kneding. 

BERSHAUSH.  A  name  bj  which  fooar 

call  the  conftellalion  Perieus.  h  is  one  of  die 
Arabic  names  of  that  conftellation,  and  pol^ 
fibly  was  only  their  way  of  writing  Fleribos. 

BETHULA.  A  name  by  which  fome 
fanciful  writers  have  called  the  conlielJation 
Virgo ;  it  is  die  Hdvew  name  of  die  fign, 
but  it  is  idle  to  ufe  it  inftead  of  the  received 
one. 

BETHULTO.  A  name  by  which  fomc 
have  called  the  conftellalion  Virgo  j  it  is  the 
Syriac  name. 

BIRD  OF  PARADISE.  One  of  die  new 
confleUatioas,  extending  from  one  of  die  cor- 
ners of  die  Ibvdiem  triangle  to  the  tail  of  the 

Camelion,  and  containing  eleven  flars.  It  b 
alfo  called  Avis  Indica,  and  Apus,  and  Avis 

Paradifiaca.   Stt  tbt  ortUU  Ap  u  s. 

BITCH.  An  Arabian  conAdladony  an* 
fwecing  to  our  CsJIiopcia.  The  Arabians 
were  not  pennitted  by  their  law  to  draw  any 
human  figures,  and  they  therefore  retained  the 

chair  in  this  conftellation,  hut  difplacing  the 
lady  they  put  this  quadrupc  in  her  i^d. 

BLAZING  STAR.  A  name  by  which 
the  vulgar  call  a  comet  j  and  acooidii^  to  the 
different  fituations  and  appearances  they  an- 
nex to  it  the  title  of  a  beai^ed,  a  tailed,  or  an 

haiiy  blazing  ftar.  It  is  not  a  wonder,  that 
fuch  appearances  as  thefe  (houid  be  looked  on 
as  portents,  and  fuppofed  ominous.  Their 
novelty  in  the  heavens  could  not  but  attract 
the  eye,  and  die  train  of  light  they  carried  af- 
ter^  bcfoie»  or  mmd  about  them,  lb  dificient 

from 
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add  vaflljr  to  Ae-  luiprize.  Indeed  it  is  but  of 
very  late  yean  that  we  have  been  able  to  take 
oS  die  woods  by  aooounting  for  their  appear- 
ance. 

Among  the  anticnt  aftronomers,  fome  had 
fiipipofed  them  only  illumiimed  vapoms,  or  a 
Und  of  meteon  j  nor  hcvt  there  becn^want* 
fine  of  the  modcmi  to  fiippeit  fiich  an 

opinion.  Others  have  fuppofed  them  congeries 
of  little  ftars,  which  being  too  (jnall  to  be  fcen 
fjngly,  yet,  when  they  met  by  accident  to- 
gether, were  vifiblc  in  the  duller,  and  conti- 
nued fo  till  they »  by  degrees,  leparated  again } 
and  others  have  toaagined  them  of  die  nature 
«f  dK  planets,  but  ont  of  oar  fyftem,  and  'lb 
onlfvildde  to  us  bi  Ibme  finall  put  of  dieir 
orbit,  in  which  lAntj  apptwdiad  neweft  ft»  it. 
But  all  this  b  error. 

Blazing  ftars,  as  they  are  called,  or,  in  the 
more  proper  term,  comets,  are  no  other  than 
planets  of  a  peculiar  rank :  they  are  globes  of 
cnoipoA  and  foin  matter,  vrfudi  revolve  round 
about  our  ftn^  and  are  a  part  of  our  fyttem, 
Thtj  are  nattiraUy  cold  and  dark  as  die  plar 
nets»  htttdiq^,  at  times,  approach  fonear  the 
lun,  as  to  \ir  made  red  hot ;  and  this  in  a  de- 
gree that  wjil  make  them  require  many  thou- 
fands  of  years  in  cooling:  the  heat  which 
they  acquire  being  intenfe  to  a  degree  two 
wifrnd  timei  as  gw^t  as  diat  of  red  hot  iron. 
The  Kafon  of  die  variety  of  ittaadoas,  in 
» iriUchdiey  are,  with  reipe£^  to  the  fun,  is,  that 
ihey  perform  their  revolutions  about  that  lu- 
minary in  ellipfes  as  the  planets  Jo,  but  then 
d»e  ellipfes  of  the  planets  arc  Ihort,  and  ap- 
proach to  the  %ure  of  circles  i  whereas  thefe 
of  die  GonMs  aie  vaftly  long  and  excentric. 
The  conicquence  ii,  diat  die  comet  is  only  feen 
in  a  fmall  part  of  ili  'nedadon  by  as  who 
inhabit  this  earth,  and  is  at  that  time  in  a 
fituation,  widiieijpoft lo the  im»  vaftly 
Vol..  1.  . 
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ant  Beam  dut  I»  which  it  is  at  odier  iimes.«As 

it  approaches  the  fun,  it  becomes  hot  (  iR^ien 
'tis  nearcd  to  him  it  acquires  this  extreme  de- 
gree of  heat  that  has  been  mentioned,  and 
as  it  departs  from  htm,  it  cools  again  a  little 
as  it  goes  into  its  long  efcape.  We  fee  the 
comet  only  while  it  b  dius  near  to  the  fun,  and 
at  dus  time  the  vapoun  which  hwc  been 
haled  from  it  by  diis  heat,  bdngflume  ttpoa 
by  the  fun,  make  this  tail. 

Among  thofe,  who  have  been  much  better 
acqy?itucd  with  the  natturof  comets  than  the 
anticnts,  there  have  beenfbme  who  would  al- 
low nothing  on  the  lubjec^  of  their  revolution ; 
but  have  fiippofed,  that  Aey  only  appeared  to  us 
in  didr  fin  duoug^  dieboundIe6air,.anddiat 
their  appearance  was  a  woik  of  ffct^nrt^  and 
thofe  which  bad  been  feen  never  would  be  fern 
apain  :  but  this  is  all  error,  for  the  periods  of 
three  or  four  of  them  are  known,  and  the  times 
of  their  feveral  appearances  calculated.  The 
fiunous  one  that  was  feen  at  the  death  of  Ju- 
liiis  Ckfiur  has  been  known  to  he  the  &me 
with  diat  whkh  was  feen  ag^  in  dke  year 
531,  a  third  fmce  in  izo6,  and  a  fourth 
in  168 1.    This  therefore  performs  its  revolu- 
tion in  575  years,  and  two  others  have  been 
found  to  He  regular ;  the  one  having  a  revo- 
lution of  an  hundred  and  feventy-ninc  vcars, 
die  other  onlyof  fcventy-five  years.  This  lalt 
nKndonedisdiatfeenini68a,and  itwtll  be 
feen  again,  if  the  calculations  hold  good,  in 
about  four  years.  This,  however,  is  one  of 
the  leaft  of  the  known  comets,  for  as  the 
rmalleft  planets  are  thofe  which  perform  their 
revolutions  neareft  to  the  fun,  it  is  to  be  judged," 
that  thofe  of  the  comcf;,  whole  rev«Uitions 
are  fliorteft,  and  whofc  approaches  to  the  fun 
are  moft  near,  are  alfo  the  fmallcft. 

It  is  probable  diattheCe  do,  at  oae  time  or 
odier^  M  imp  the  fun,  and  lerve  as  a  fupply 
for  the  wafte  1  for  althou^  the  particles  of 
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light  ai«  iaooncetvablj  finall,  yet  die  quantity 

of  them,  emitted  from  the  fun,  is  fo  very 
great,  that  there  would  be  lomc  diminu- 
tion of  the  fun's  bignds,  were  there  not  fome 

fupply. 

Thus  we  lee  that  the  comets,  although  they 

hrt  hat,  as  Ivpcfflilious  people  have  bdieved^ 
As  iminediate  Jentindatibm  of  ven^^^aiipe 
ttofti  heaven;  yet  they  have  dieir  ufe  in  the 
oconomy  of  the  univerfe :  nor  is  this  all  the 

ufc.  The  v  ijwurs  which  are  raifed  from  them 
in  their  paliage  by  the  fun,  and  arc  loft  in  the 
iir,  arc,  by  d^rees,  and  in  confequcuce  of 
)their  own  gravi^,  received  int»  the  atmo^here 
of  one  or  odier  of  die  planets.  Weaceaocto 
Juppofe  that  thishebomes  a  bad  upon  the  pla- 
nets,  or  diat  the  Creator  of  the  univerfe  did 
not  provide  for  its  being  of  ufi;  to  thems  fu 
from  encumbering,  it  is  neceflary  to  them. 
Wc  find,  by  obfcrving  the  operations  of  na- 
ture, that  there  is  a  continual  decrcal'e  of  the 
fluid  on  our  globe>  and  fo  it  doubtlefs  is  on 
the  reft.  The  v^jetables  are  iblids  made  from 
water  prindpally,  and  when  they  pulrify  they 
produce  eardi»  earth  hang  ahmiyB  pndpilaied 
to  ihebotlom  of  putriiying  liquors.  Thus  the 
folids  of  theie  globes  would  cnoeafe,  and  the 
fluids  diminifii,  if  there  were  not  a  ftipply  of 
fluids  £rom  tbcfe  vi^urs  of  the  comets. 

BLEPSYS.  A  term  by  which  the  later 
Greek  wikns  have  C9cpicfled  what  die  earlier 
called  Schematifms  and  Sysygrs^  and  what 
die  Latins  called  Con^eQiis.  It  is  what  the 

aftrologers  of  our  time  mean  by  the  term  Af- 
pe^  When  a  planet,  and  a  fixed  ftar,  which 
they  chufc,  or  a  conftcllation,  to  which  they 
fupp'jfc  it  has  fome  affinity,  are  in  conjunction, 
in  oppoUtion,  or  m  a  fcxuie  trine,  or  quadrate 
diftance,  that  b  at  fixly,  nUKty,  or  an  hun- 
dred and  twenty  d^iees  diibuioe»  dicgrwtre 
fiqipQlisd  to  have  a  mutual  ndhftioii»  and  to  co- 


operate togedier.    Prom  this  comes  all  the 

jargon  of  Afpe<!b,  and  all  the  pretcnfions  cf 
adrologers,  to  predid  ftituce  evei^ts,  flaod  on 
fuch  foundations. 

BODY  ^#  Oma  The  whole  of  a  Gonec 
except  its  tstL  Some,  inilead  ef  this  term,  call 

it  the  licad  of  the  Comet,  by  ws^  of  di(iiaG> 
ttoii  ivom  the  tad,  but  thi&  is  left  expreifive, 
and  fome  call  it  the  Nudeui,  but  this  is  ftiil 
more  kabie  uj  coniuiion,  as  kmnt  in  fpcakistg 
of  the  kedf  of  die  Gtoaict,  asfeen  with  <h« 
teMbpe^  hwedlAiiigulfNd,  hyAemneor 
NiidBiis,  imcmm,  oroaakiftftft. 

BOOTES.  One  of  the  confteHatlons  of 
the  northern  beiurfixhere,  and  a  coofideca^ 
one  i  jt  is  one  of  die  Icic^-eigbc^  confldla- 
dons,  and  has  a  *^*'"'*nWff  cxttoc  toMtaid 
theoerdipole.  Tbefnandtyof  flars  k  not 
however  fo  great  as  in  feme  odimv  ^  prcfttf' 
tion  to  the  fixe.  Bootes  is  reprefented  as  a 
man  in  a  pofturc  of  walking ;  he  has  no  co- 
vering upon  his  head  ;  In  his  right  hand  he 
holds  a.  dub,  ajid  the  other  i$  extended  up- 
wards, and  has  hold  of  the  coid  .of  the  two 
Dogs  vMchrfesm  badoi^  at  ihe<Sfitc  Amr. 
The  conftdlations  about  Boelas  «m  dieGmat 
Bear  and  Dogs,  the  Berenice's  Hair,  the  Ser- 
pent, the  NoFthom  Cro%vn,  and  Heroiles* 
The  Scipcnt  faces  him,  its  heaH  reaching  up 
as  high  ds  to  his  right  kjicc,  the  Northern 
Crown  isjuft  by  ius  dub,  Hercules  is  above 
hioi,  one  jof.his  feet  comes  near  his  head,  and 
Juftbf  dw.topof  hiscbbj  ds  Dogs  me  as 
his  lafiiid^.widi  theGiaBtlnrbelbsv  him, 
and  Berenine^  Hair  ia.n«v  his  left  erm 
a  litde  morediflaneetaaikBtt  .dandioSei^ 
pent  from  the  right. 

The  anticnts  counted  twenty-three  fbn  in 
Bootes.  Ptolemy  allows  fo  many  m  hts  cata- 
logue ,  J  ythoaJJows  but  eighteen  j  Bayer 
makes  dtern  thir^-four,  Hevelius  ^^-two, 

nd 
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HOI  QiK|  «f  tidier  dw&ft  or  kcoml 
tMie»  widun  (be  om-Hne  of  the  figure,  but  be- 
tween the  legs,  or  a  little  above  the  left  knee, 

is  a  very  bright  and  fine  one  of  the  firft  mag- 
nitude, called  by  the  Greeks  Ardturus.*  The 
odien  are  icattered  but  thinly  over  his  body  j 
tfaeve  are  three  in  lix  left  hand,  feveral  on  the 


dub,  andlbaieeooiMicraUeoiwiea 


leg. 


''^^Tbe  Gtcdct  do  not  pve  vif  certain  ac- 
t6oiBlt  of  ihe  oi^pn  of  tM>  cmfldliftop*  Thofe 
who  of  vttf  catty  dap  made  the  ftan,  which 
iAmrwaidi  were  fimiied  iiMo  Ae  Great  Bear, 
reprefent  a  waggon  drawn  by  oite&»  made  diis 
Bootes  the  driver  of  them  ;  others  contimied 
the  office  whL-n  the  waggon  v/as  cleftroyed, 
and  made  a  celeilial  bearwvd  of  Bootes,  mak- 
ing it  his  oflketo  drive  dw  two  Bean  round 
sboMt  die  fMsfey  and  Sbntf  whttt  the  i^fiMer 
araggon  was  ttanad  into  the  Grealer  Bbtf > 
were  ftUl  for  prefervini;  die  form  of  diat  ma- 
chine in  thofe  ftars  which  confHtnte  Bootes. 

The  antiens  have  had  other  opinions  alfb 
as  to  this  conftellation.  They  have  manifcft- 
ly,  in  fome  places,  called  it  Icarus,  and  have 
gone  To  far  as  to  make  the  Great  Bear,  or 
g^eaf  wain,  depeiMfent  oil)  orfiMncd  6om 
'i^  caffii^tlwlliwllar»  wWcli  ws  jdace  in 
die  tail  of  die  Bear,  and^ddch  they  odled 
dKbeafls  that  drew  the  waggon,  by  the  esc- 
prtfs  naiT^e  of  Icaius'a  CDKii.  We  find  P!k>* 
papva  lajing. 
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■y'  ^tMUHt  harnJiikrA  tar£  hvm, 

l-l  ^i:-"  i   i->        •.     ;»:.'.     ....  J 


"tlib odidtaidaii Killidmtvabl  like  the 
wXkM  ^Sf  ittidfer  cndndhA,  who  ibnw  thne 

agp.  were  ft>r  new  naming,  or  new  modelling, 
tSS.  the  confWhttiom.  Schffler  caHs  it  Sr. 
Jerom,  for  he  'srdmhs  nnnc  bar  fijine  into 
thefc  terry  feat^  ;  btjt  Hartfriorf,  who  now 
auid  then  picks  up  a  pacnardi,  calls  h  hcob. 


BOEYSTHENESft  €S6tm  tf.  A  JUma 
given  \ff  die  andantt  to  what  they  caH  ditir 
fixth  chmate,  or  to  the  fixth  divifion  north  of 

the  etjviator.    As  they  had  not  our  divifion  bf 
dfgrcc5  ind  minutes  of  latitude,  they  diAri- 
butcd  the  lurlacc  of  the  £,lobc,  fo  far  as  they 
were  acquauitcd  with  it,  into  climates.  They 
began  at  ibiaedifiance  north  of  the  e(]uator, 
when  ibe  lonpft  dij  waa  Utfhw  hoist  and 
aee  ifaaran  i  tfait  waa  the  kegpnning  of  iMr 
firft  climate,  and  from  this  dief  «oantBd  ftfan. 
Each  difflate  oomprifed  die  anint  dbR  W« 
between  r^o  prtnllels,  the  longeft  day  af  the 
one  of  V.  hich  was  half  an  hour  diftrrtnt  from 
the  iongdt  day  of  the  other,  and  they  c  dU  J 
each  of  thefe  climates  by  Ibme  naimc  taken 
OAafteeof  note*  wWdi  wat  in  or  near 
thendddk.  The  parallel,  which  had  die  daf 
a  faartw  of  an  hour  longiEr  dian  at  one  of  din 
extremities  of  this  dimate,  and  a  ^narier  of 
an  hour  fhorter  than  at  the  other,  was  fiip- 
pok-'d  to  pals  over  thf  mouth  ot  the  Borylt- 
heneS)  ami  conleijuciiiJy  ikty  called  this  thcif 
fixth  climate,  after  the  name  of  that  river. 

'  BUFO.  A  conftellationoflbp»l  to  the  af- 
tronomicnl  world,  asid  compoled  of  a  luunher 
of  unformed  fta:  i  nrar  the  fign  Libra. 

The  animal,  uiiiier  the  out-lines  of  whofc 
figure  diefe  are  arrai^ed,  is  the  common  toad^ 
mendbaed  by  all  die  writen  on  natuiaf  hi- 
fioiy^  and  celebrated  among  die  vulgar,  to  i» 
proverb,  for  the  bri^tnefa  of  its  qret,  one  of 
v.'hich  is  repreiented  by  the  Awft  nwifidw- 
able  fiar  in  the  conAellation. 

It  is  but  a  fmall  afterifm,  hut  for  the  fpace 
which  it  occupies  iii  tlve  heavens,  it  contains  a 
very  fair  portion  of  ftarsj  thcle  have  always. 
Iieen  oooikiered  as  a  confjMCUous  dufter,  and 
it  ii  wonderfid  diat  (9icjrli;^\ie  not  before  beeh 
anang^d  lindcr  die  forni  of  fime  aniniil,  in 
the  manner  of  thofe  duAen  ifhidi  form  ttlt 
Lynx,  and  the  othei^ 
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The  conflelhitions,  between  and  among 
^thich  the  Toad  is  placed,  are  Libra,  the 
tail  of  the  Hydra,  the  Centaur,  and  Wolf,  and 
the  Scorpion.  Its  bead  i$  toward  the  Scorpion^ 
md  Us  nmp  totmai  Ae  tail  of  the  Serpent. 
OneoftlieciannofdieSooqH<m  oomes  vtrjr 
near  to  the  firont  of  the  Toad's  head,  and  the 
lower  part  of  the  under  fcale  in  Libra,  is  as 
near  to  the  upper  part,  or  crown  of  its  head  ; 
one  of  the  feet  of  Virgo  ever  it?  back,  but 
tins  ii  at  iouie  diilancc ,  the  bright  itar  in  the 
tail  of  the  Hydca  comes  very  near  the  hinder 
par^  and  the  btOjr  and  feet  are  over  die  Wolf 
and  the  Centaur. 

The  confpicuous  (but  in  coiiflsiDation 
Bufo  arc  fifteen*  and  fomc  of  them  are  re- 
markably bright  and  coniidcrabV  ;  in  the  ht;ad 
there  aie  only  two,  one  is  near  the  extremity 
or  mouth,  and  this  a  fmall  one  ;  the  other, 
which  may  uc  called  tlie  Toad's  Lye,  is  a  very 
fineoneof  die&candma^lBttiide.  Hiefcare 
two  on  the  upper  part  of  du,  neck,  and  two 
more  in  the  fore  paw.  Upon  the  antarior  part 
of  the  body  there  ftand  fimn>  tbcy  are  of  dif- 
fieient  magnitudes,  but  two  toward  the  back 
are  lar^e,  and  one  at  the  fide,  toward  the  thigh 
of  the  fore  leg,  is  yet  larger.  There  is  aJfo 
a  large  one  *m  the  hinder  thigh,  artu  another 
in  the  rump,  or  at  die  lunder  extremity  of  the 
Itodj.'  There  b  not  any  one  of  dicfe  diat  is 
wy  'near  any  of  die  odicr  confleUationsy  but 
di^  are  aibfidtilcly  a  detached  duAer. 

<  BULL,  Taurus.  One  of  the  conftellati- 
ons  of  the  northern  hcmifphere,  and  a  very 
conliJcr.ible  one  on  many  occafions.  It  is 
mentioiicJ  by  all  the  writers  on  altronomy, 
and  »s  one  of  the  forty-eight  oW  conftdlations, 
and  one  of  die  twelve  figns  of  die  zodiac,  giv- 
ing name  to  a  tweUdi  part»  ordivifion,of  the 
fldiptic.  There  lias  been  alwafs  Judgd  fufH- 
dot  nafto  «» imagjuw»  diat  what  aie  called 


the  forty-eight  old  conftdlations  of  the  Grreks^ 
were  the  originiil  invention  of  the  Egyptians  ; 
or,  if  tb«r  real  origin  were  to  be  traced  yet 
higher,  that, it  waa  from  tlie  Egyptians  how* 
ever  that  the  Gneekaneeifed  diemt*  But  wiiii. 
whaieler  dcgiee  of  fnlMbilsqrdxSs  may  be  re- 
ceived, as  the  cafe  widi  rcfpedl  to  the  gene- 
rality of  the  conddbtions,  there  is  almoft  a 
certainty  that  it  was  fo  with  regard  to  the 
twelve  figns  of  the  zwliac,  vvhate\'er  fables  the 
Greeks  may  have  fince  dcvifcd  to  aifign  the  ia- 
ventioa  of  them  to  their  own  oonntqr* 

Taame  is  not  a  cenfldladon  ofthegieateft 
extent,  Fega^usand  fiune  odiera  are  larger,  but 
it  cxmtaina  a^ircatquandty  of  flait  within  ita 
out-line,  a^d  thole  are  many  of  diem  fo  con-, 
fidcrable,  nnd  the  greater  part  of  them  fp  wdl 
placed,  ttiat  It  is  not  eafy  to  name  a  ccmftella- 
tion  that  is  (o  very.  conipicuou$»  or  U>  eafUy. 
determined. 

.  We  are  not  to  nnderftand  ' by  the  word 
Taiinas,  that  tfaofe,  who  foimed  the  confldla^ 
tioo  under  its  name,  gave  the  whole  l^me  of 
a  bull  for  containing  the  feveral  ftais.  The 
figure,  as  it  ftands  in  all  the  frh ernes  of  the 
heavens,  from  the  earlieft  to  the  latefl,  i<^  only 
that  of  the  fore  part  of  the  animal.  It  lepre- 
fents  the  head,  ncdc,  iliouidcrs,  and  lore  le^ 
of  a  bull,  with  a  Inall  part  of  die  back}  it  is 
cut  off  AevCf  and  the  tail  of  Aiica  is  m  die 
place  of  dietopof  itafideneardieflioidder. 

The  conftellations,  among  and  between 
which  Taurus  ftands,  arc  Orion,  Auriga, 
Perfeus,  Aries,  the  Whale,  and  Eridanus. 
Onoii  IS  placed  lull  in  front  nf  him,  hut 
lower,  and  feems  aiming  a  blow  at  hun 
with  his  dub,  the  top  of  the  dub  conung  very 
neartodierightiiofn.  Aurigaisjuft  over  his 
head,  the  dp  of  Us  kft  hom  ttMching  theri^ 
foot  of  that  confielladon,  lb  duit  die  bri^t 
(bur  at  the  tip  of  that  horn  may  as  well  be  faid 
to  be  in  diefoot  of  die  odier  conflcltarion  be- 
tween 
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rioA-fttid'tliefiwtaf  Anr^  but  at  a 

greater  di(l<ince.  On  the  edipcic  fiand  Ge-' 
iniui*  The  foot  of  Perfeus  comes  Jown  al- 
inoft  to  toi:ch  the  buck  of  the  Bui!.  The  tail 
of  .Arir«!,  g?  already  ohfervf  d,  is  at  the  feftton 
ofthebcxiy  toward  the  ihuuldrr.  The  head  cf 
tile  Whale  comes  near  to  the  idt  foot  of  the 
Bull»  jad  a  pKt«f «ae  ofdiecurm  of  tbe  mcr 
Eridanm,  isuwIerhbliNtataiaiatl  dflhnce. 
We  «Adb  'te  »fiiiBU'coiifleUatioii  plaoed  in 
a  laxge  fpace  made  between  four  or  five  odiois, 
*l  U  the  cafe<  for  inftance,  with  the  Triangle 
bctween-the  head  of  Aries,  Perfcus,  and  An- 
dromeda ;  but  this  is  not  the  cale  with  Tau- 
rus ;  His  a  tolerably  large  fpace  that  is  left  be- 
tween die  confteUadons  juft  named,  and  the 
%Ae  occupies  almoft  die  whokof  it. 

Many  of  die  diawiiig^  in  tiie  KboBUtt-tf 
.  tile  bean^nS)  are  very  tuilike  to  the  animals 
they  are  meant  to  rejMvfent,  and  the  creatures 
of  thf  Mt"-^  have  been  accufed  of  be!i>g  no  more 
hice  their  names-fake  oji  the  earth,  than  th6fc 
of  our  heralds ;  but  this  i?  not  the  cafe  with 
Taurus.    The  Serpent  of  the  heavens  may 
have  a  line  head  of  hair»  aAd'tfae  Bear  may  be 
fiiniilhedwithatBiIUheali0ny.  but  the  Bdi 
iv,  upon  the  whefc^  awy  goodJigiire  ';  all 
thatitamift)      that  the  horns  are  too  long 
for  that  creature :  fcut  there  is  an  excellent  good 
CXCtiTe,  two  very  conMcmhk  ftars  are  difpofed 
in  the  two  tips  of  tlu  rrr,  and  it  was  better  to 
make  a  little  6ee  with  the  onf-line,  than  to 
have  omitted  them  in  the  conftellation.  '  It 
•mxf  hefiUy  the  head  might  have  been  drawn 
feiwaMefv  huHboe  aie  two  other  flan  that 
would  then  hnt  heen  aa-machout  of  the  dia- 
laaeriftical  pFace  dkefpoM  at  prdent. 

Thr  antients  counted  forty-four  fbin  iadie 
coTiftelbtion  Taurus.    Ptolemy  hss  given  it 
to  many,  arni  we  know  he  foJ  lowed  the  ac- 
count of  Hipparchus,  who  publiihed  the  firfl  I 
catalogue  dnt  em  was  made  of  the  fixed  ftars  | 
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of  the  vrLoU  hanMm*  atlddlitistfaeear- 
lieftwehearof,  aiM  hjr  the  aaaner  in  which, 
the  writers  of  the  fucceeding  agef  Ijieak  of  ftp 
it  ieems  as  if  that  was  its  true  ^'ff^^  :  th^ 

name  it  as  a  tlxng  before  unatt^pted,  and 
call  It  an  undertaking  for  a  god.  T/cho 
Brahe  makes  very  rear  the  fame  accounts  of 
the  fbrs  in  Taurus,  that  Ptolemy,  and  the 
dder  Hipparchus  had ;  he  nakes  them  forty- 
tfaiee.  Heveliua  has  addedto  than  oonfidlcnb^; 
he  fcts  then^  down  at  fifty-one  f  hutanr  l^fam- 
ftead  has  fwcUed  the  account  much  htg|ber» 
he  rrrakes  them  an  liundred  and  forty-one. 

Of  thcfc  there  is  only  one  of  the  firft  mag- 
f  .iiude,  this  is  the  ftar  in  the  font  hem  eye  of 
the  Bull,  and  it  called  by  a  peculiar  name  AJ- 
ddMtaiK  TiKieia  alio  ooe»  and  only  dkie, 
of  the  iecond  raagmtnde,  tfaii  i^  that  at  the 
tip  of  the  north  horn.  Hieie  are  four  OT'fiVet 
of  the  third  magnitude,  and  many  of  the 
othens  are  confiderable  enough  to  be  confpi- 
cuous,  Btfidc  thefe  fingle  ftars  alfo,  which 
are  thu»  worthy  notice,  and  have  had  pecu- 
liar denominatiQflSy  there  arc  tvio  little  duf- 
icn  wllfain  the  liAea-of  thi»  figure,  w^iich  have 

been  diilingwihcd  by  the '  Qreeka^ .and  from 
them  by  all  the  fiicceeduig  albononuR,.  widi 

peculiar  names,  as  if  they  were  ftparate  con-^ 

(tellations.    Thefe  are  the  famous  clufter  ia 
the  neck  toward  the  fhoulder  called  the  Plda--. 
dcs,  and  the  clutter  in  the  face  caUed 
Hyadas. .  ' 

The  reflt  of  the  (^ar»  are  very  equally  diftri^ 
buted  over  the  h^urt ;  there  are  feveral  pretty 
conirderable  utuoruicd  ones  between  and  about 
thp  horns,  and  there  are  fome  in  them.  Befide 
the  dttfler  already  meariniiaJjB  the  face,  and 
the  odierBputiculariied  here,  ibeieaceievcnl 
ftars  in  different  parta  of  it:  the  ftee  legi  have 
each  three  or  four  confiderable  ftars,  Mwfr  fe- 
vrra!  fmaller  ;  and  frarce  any  part  of  the  body 
IS  whoUy  without  them.  There  arc  two  bright 
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fkzn  in  the  fkrthcft  part  of  the  raSKon  about 
op [  o lite  to  the  middle  part  of  the  head  of 
BuJt,  in  their  diredion,  that  might  very  natu- 
rally be  added  on  this  occaJion  to  the  i5um- 
bfcr  DfltuA  in  the  body,  but  they  are  tlie  two 
Iw^aaefcui  thetattof  theRam,  and  only 
WOKlitlielunilio^tluteQiillelhtion,  they 
tte  not  a  part  ot  Upon  die  whole»  bov- 
ever,  the  bull  is  ogn^pkuous  a  TrnflriHatiiii 
as  any  \n  the  heavens. 

The  Greeks,  who,  by  their  own  confeffion, 
received  the  rudiments  of  their  aftronomy 
ifomthe  Egyptians  j  who  began  only  to  be  ac- 
^vainted  with  it  attlie  time  when  i  iiaJes  (for 
be  WM  the  ficft  that  did  fo)  travcUed  into 
£iDTtferthei«ipfav«nicBtorh»fludics,  yet 
are  unbiciaui  of  heiqg  tboug^t  the  aiiifaan 
and  inventors  of  this  Ictence.   There  is  no- 
thing puts  in  fo  ftrong  a  claim  to  the  difcovcyy 
ot  any  Iclejicc,  as  the  having  its  original  de- 
among  ihok  who  pretend  to  it ;  on  this 
confidention  the  Greeks,  aithoi^h  confcious 
that  chejr  had  iwahrad  6ora  the  E^ptians  the 
figas  of  the  zodiac  and  pediapi  all  the  kny^ 
eight  old  confiellatioiiit  that  is- 41  thef  wcr 
acquainted  with,  ftt  have  aAxed  co  tHff 
of  them  fome  part  of  their  bwn  hiflofy^  to 
Blind  the  world,  an  J  maJce  them  IflCB  the  j»> 
vention  of  their  own  ptr  pk-. 

They  teU  us,  that  t),iii  confteliation  is  the 
fiWHHia  Bull.  «|iidi  isrecorded  in  their  itorc 
to  hafc  earned  finrapafaleaci9&  the  fea*  to 
Crete,  and  that  Jupiter,  in  lewaid  ftr  fo  fig- 
nal  a  fervice,  placed  the  creature,  whde  fenn 
be  had  afTumed  on  that  occafion,  among  the 
ftare,  and  that  this  is  the  conflcllation  formal 
of  It.    It  would  have  been  well  for  the  Greeks 
if  Acy  could  have  kept  in  one  ftory  c>n  thrfc 
««ajion$j  but  the  multiplicity  of  thnr  a, 
counts  of  the  fiuoe  thing,  and  tlie  vancty 
Ac  Abies  Aeyhring  in  as  the  origin  of  the 
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confldlaiiom,  tlHt,as  wdl»the  nft,  Icft^. 

the  credit  of  one 


While  fome  of  thetrwiitfliB  gpfC  this  ^ 

count  of  the  Bull  (n  the  zodkc,  oAeii*  ii 

one  ftroke,  transform  it  in^aCow,  andgiw 
quite  another  hi(bry  of  its  origin.    They  left 
U3,  that  when  Jupiter  had  transfornlcd  l6  in- 
to a  Cow,  he  took  her  up  mto  the  fl^i^ 
made  dds  coaAeUadoo. 

Thefe  am  act  the  only  flories  ef  the  origm 
of  this  Qonadlatidm  but  if  ii  nolamoittthc 
Greeks  that  wt  are  to  look  Iw  vhaTttiib  m 
fo.  They  received  the  figure  from  "Tflffi^  « 
people  of  a  very  different  turn  and  tcmpi^ 
and  as  they  never  knew  any  thing  of  the  oc- 
cafton  why  it  was  given  to  the  ftars  that  are 
wanged  under  it,  it  b  not  to  be  cxpecled  tliey 
<ould  pTe-any.  As  fond  as  the  Greeks  were 
of  their  fiiUe,  lb  fend  were  at  all  times  thn 
EgY'ptians  of  their  hieroglyphics,  and  we  need 
not  doubt,  but  in  the  divifion  of  the  haavcns^ 
under  the  f«ms  of  animals,  they  adhered  to 
their  old  cufcm  ;  and  that  having  their  choice 
of  ail  the  aniniais  in  the  creation  for  any  part  of 
.  thcipbere,aB  the  out-iines  of  one  wouid  conuin 
[  dieftara  ihQP  had  ID  deferibe,  as  well  as  thofe 

of  awilhasi  thay^deubtkfe,  m  ihsft  ceftt,  chofe 
fuch  as  Should  cemvcy  fome  "^-T^g^  afpn^ 
priated-to  the  part  of  the  heawens  in  whicb 

t^ey  were  placed.    Let      e»mine  them  jft 
^  this  iight,  and  we  fhall  not  be  difappointed. 

The  care  of  fk)cks  and  herds  wa«  one  part, 
and  a  great  pan  of  the  bufmcfs  of  the  fiifk 
pcgple,  and  they  were  to  watch  their  cnacafe. 
The  principal  4ttHmak  tbc^  -oberirbed  weps 
thelhcc|i^  the  ox,  ^  the  goat^  and  ipaiig 
was  the  icafon  d  4hK  .year  irhot  •trfir 
bioyg^t  forth  their  yoimi|^  or  if  briHIgbtftttil 
fooner,  when  they  led  them  »ut  into  p^ff^tip^ 
^nd  they  began  to  gec  ftrength.  The  fheep  is 
the  cafiu;it  ol  thcfe,  the  cow  the  next. 
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and  Ae  goat  lateft.  The  fprlng  -  fciiCnn 
was  to  be  divided  into  three  portiorr:^,  and 
4^ik  w«re  to  be  mafk^  by  iht  entrance  of 
the  fun  into  a  ceitain  part  oi  the  heavqu. 
Tlus  pait  of  die  heavem  was  Id  be  dcMiisi- 
•d  by  tlie  flan  whicb  occupied  its  (pace,  and 
thefe  were  to  be  afccrtained  to  the  obferver, 
by  placii^  them  within  the  out-lines  of  fonic 
imaginary  figuFe,  the  rcprcfentation  of  fome 
animaJ  ;  in  this  cafe,  what  was  (o  natural  for 
tiiem  to  chufe,  who  were  to  mark  out  by 
tms  means*,  ne  wirpHiiwg  prmkooh  ana 
IpnMta  of  fcflASy  Q)d ..  Mdvet)  ind  IdcIs^  ss 
llHlfis  vcnr  anmnlSt  or  fte  paiema  of  cheiii* 
UlCT'diallnts:  and  Aricj,  or  2  Ram,,  Tau- 
nis  a  Bully,  and  Gemini  a  pair  of  Kids,  for 
that  was  the  orieIt\al  figure,  weie  employed  to 
mark  out  the  three  fucceedinp  months  ot  the 
fpring  i  that  when  the  huit^ndman  (aw  the  fun 
in  the  ftam,  henight  be .  mninded  jAit  .was 
As  lu«e  iw  ills  4iinlbB»9iiwBift  die  M  lot 
ftjsiCtfitt,^  isbw  ih  GMun&ivr  Iris  Kldi^ 

WIS  .put  m 
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the  account,  and  not  a  fnglc  animal  of  that 
Ipecics,  was,  that  the  Goat  ufu-rlly  brings 
ioith  two  al  a  time,  the  4>heep  and  Cow  only 
one.  The  Grades  have  not  perveited  any  of 
the  %psib  muck  as  Gemini.  ThcykAewno. 
thing  of  the  meaning  of  the  E^jppdans,  who 
deviled  the  oonAellatioii,  and  they  changed 
the  two  young  Goats  into  two  human  figures^ 
and  gave  them  the  names  of  two  of  the  herrvcs 
of  their  fabulous  hiftor)'.  Nothing  can  be  b 
ridtcidotts  as  Ae  account  we  receive  from  ihe 
Grads  Of  Hit  transformations,  and  railing  up 
of  people,  and  of  animals  into  die  heavens,  to 
malGe  the  conftellatioot  j  nodung  is  4b  fimple 
and  familiar  as  this  fyftem  of  die  Egyptian  dc« 
fign ;  and  what  is  fimple  and  natural  is  nlii^ , 

BU2nEGHALL,  A  n.inv' hv  which  feme, , 
who  are  loiid  of  uuconuiioii  woicii.,  have  call- 
ed the  cooilellation  Capricorn.  It  is  the  Tur-  - 
Idfli  name  of  ihat  fign,  and  fignifici  iathat.!: 
a  kid* 
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€ADUCEU5b  A  name  If  which  hmt 
have  caUcd  the  cnnlMlitimi^  mote  iini> 
m&B/  known  by  the  luune  «f  Cqioo»  Au- 
StaHbh  or  the  Southern  Cfomb 

CALLISTO.  A  name  by  which  fomc  of 
the  old  ailronomers,  or  authors,  who  have 
■alluded  to  ailronomers,  have  called  i$»  con- 
fleHacioa  Urla  Major,  or  the  Great  Bea^ 
ffom  an  opinion  that  it  had^its  or^^  irani 
an  Aicadian  nynnph  of  that  name,  firil  turned 
infioa  beatr,  and  then  carried  up  to  heaven.  See 
an  accsunt  of  tbi  .an/UUgtion  imdtr  tin  name 
tJsi&A  A'Iajok. 

CALP£.  A  name  by  which  lome,  who 
axe  fond  of  imcoouMm  wimliy  have  caHed  the 
confiellation  Ciater.  It  is  no  new  whim  to 
cailitthin,  for  «e  find-die  aame^in  feme  old 
'Wjiteia* 

CAMARUS.  A  name  by  which  fomc  of 
the  old  afirooMiical  writers  ctiil  the  ii^  Can- 
cer. 

CAMEL.  One  cf  the  Arabian  cdnAelI»- 
tioBt;  it  ftaadi  in  the  place  of  theHevoilcvy  • 
or  Engpnalin  of  ^e  Greeks.   The  Arafaiam  | 
were  forbidden  by  their  law  to  draw  any  hu-  ! 
man  figure,  fo  they  have  placed  a  Camel  ca- 
parifoned,  and  in  the  pofturc  of  kneeling,  to 
receive  his  load,  in  the  place  of  iiercules*  | 


CAMEL0PARDALI6,  jIvGaM^tf^ 
One  of  the  new  mnfltllafiont  of  die  northern 
hemifphcrei  we  are  not  to  expe^  the  name 

cf  it  among  the  oH  writers ;  for  it  is  one 
of  thofc  which  Hevelius  haa  added  to  die  ori- 
ginal forty-eight,  and  made  out  of  the  un- 
formed ibirs,  about  one  or  other  of  the  an- 
tient  afterifins. 

» 

The  Camebpanlal  is  a  •confidenbly  Iai|^ 
eonfldiatioos  and  contams  a  quantitjr  of  flao^ 
.piopoitioned  to  the^paee^^udi  itoocupimin 

die  heavens,  but  thqr  are  aai^  of  Aam  finaU. 
It  is  the  figure  of  a  %'ery  ftrange  animal  of 
Africa,  and  is  not  ill  defigned  up<Mi  the 
globes,  and  in  the  fchcmcs  of  the  heavens.  It 
i&  a  very  loi^-ncckcd  creature,  and  its  limbs 
are  haSL  It  ia  reprcfented  in  a  pofture  of 
walking,  one  of  the  km  feet  advanced,  and  * 
the  three  othere  kept  on  -die  ground,  the  head 
finally  and  on  it  are  a  pair  of  Aoft  horni. 

The  conftellations,  between  and 
which  the  Camdopardal  is  placed,  are] 
Caffiopeia,  Cepheus,  Urfa  Major,  Lynx,  and 
Auriga,  ^crfeus  h  placed  behind  it.  The 
hinder  of  the  creature  come  to  his  knee. 
The  feet  of  Caffiopeia  are  over  its  rump,  but 
at  fimie  diftance.  ThefeetofCqpiieiis  are  al- 
moft  dirc£lf^  over  its  head,  and  one  ofthemaC 
a  finall  diftmce.  The  head  of  the  Great  Bear 
comes  very  near  that  of  the  Camelopardal  | 
they  fecm  wnlkin^r,  ns  it  were,  to  meet  on« 
another.  The  beitd  of  the  Lynx  comes  to  the 

knee 


ijiyitizeo  by  VjOOQIc 


C  A 


C  A 


lyice  of  the  fore  foot  which  is  raiied,  and  die 
hinder  feet  are  very  near  the  h«*ad  of  Auriga. 
The  (pact  Irft  between  thefe  conftciiations  is 
imj  oonfidenMi^  Uleiww  one  of  die  Camel- 
ufaM  docs,  tec  in  pott,  fiB  tc,  bit  k  doe* 
thb  veiy  bsppOjr,  and  in  the  fpoce  over  ha 
back,  and  between  that  and  the  feet  of  Caflb- 
peia,  there  are  very  fiew  ibis,  Wf  thii^  con- 
ilderabie  for  their  fize. 

TTic  Camelopardal,  according  to  the  ac- 
count of  Hevelius,  who  was  the  invcntoi  of 
it;  coirtaina  only  thirty-two  ftars  ^  but  the 
diicenung  Fhmftead  has  cncieafed  the  num- 
ber to  fiSy-eigltit  Of  tfaefe,  however,  there 
is  not  one  of  any  of  die  oonfiderable  magni- 
tudes, and  for  the  reft,  they  are  not  difpofed 
fo  happily,  according  to  the  oiit-lincs  of  the 
.figure,  as  they  arc  in  foiiic  other  of  the 
conftellations.  There  are  two  confpicuous 
{bass  itandmg  one  over  the  other  at  tlic  bot- 
tom of  the  neck,  or  between  diat  and  the 
breall^  and  one  not  lb  htgs'on  the  back. 
There  are  two  very  biig^  ones  on  thethi^ 
of  the  leg  that  is  lifted  up,  one  on  each  fide, 
or  at  the  edge  of  each  out-line,  and  near  die 
knee  ;  there  is  one  at  the  lower  pnrt  of  the 
bclly,  two  near  the  out- line  of  the  thigh  of  the 
left  hinder  leg,  one  in  each  of  the  hinder  feet, 
and  three  about  the  ankle  o(  tlie  icit  iiuider 
leg.  It  is  oblervable,  that  in  die  place  where 
Hefdiiis  has  fiamed  the  conAdlation  of  die 
Utde  Lkui,  there  are  as  laigia  a  quan^  of 
tea  as  are  to  be  found  in  an  equal  fpace  in 
any  part  of  the  heavens,  and  in  this  fpot,  oc- 
cupitxl  by  the  Camelopardal,  are  as  few  as 
can  be  found  any  where  in  an  equal 
fpoce  in  the  northern  hemifphere:  there 
axe,  however,  fome  confiderable  enou^  to 
countenanct  veiy  mil  the  fbcming  of  the  oon- 
ikIlaifoli|  -and' akhoug^  few  of  any  lize, 
diere  are  numbers  of  the  fmaller  orders  that 
make  up  the  defiden^r ;  the  fpace  about  diis 

Vot.  I. 


conftcllation  *s  one  of  thofe  peculiar  fiir  the 
abundance  of  fmall  fian,  as  well  as  for  the 
fcarcity  of  laigpr.  * 

'CANCER,  tbt  Crab.  One  of  the  con- 
ftellations of  die  nocdiem  hemifphere,  and  a 
very  confiderable  one  i  'tis  mentioned  by 
the  a{hx>nomical  writers  cf  all  oountrics,  and 

is  not  only  one  of  the  forty-ei^t  old  oonftd- 

lation?,  but  %  (\^n  alfo  of  the  zodiac. 

The  Cr.ib  is  not  a  conftcllation  of  very  great 
dimenfions,  nor  is  it  remarkable  cither  for  the 
quantity  of  ftars  which  it  contains,  or  for  their 
magnitude}  nevctthelefs  the  principal  among 
thefe  are  lb  Ibctnnaiely  difpoftd  in  the  leverai 
parts  of  the  figure,  that  there  are  few  oonAd- 
lations  more  ftrongly  marked,  and  icaioe  any 
more  eafdy  diftinguifhed  in  the  fkies. 

The  figure  is  very  well  drawn  in  the  fdiemes 
of  the  heavens.  There  are,  among  the  con- 
ftellations, bears  with  tails,  and  hairy-headdl 
ferpents,  and,  in  general,  monftcrs  as  great  as 
ow  were  fermed  by  fign-painters  or  heralds ; 
but  die  Grsb  is  not  of  diia  number.  It  is  drawn 
in  diefefames  of  die  eonftellations  in  good 
proportion,  and  of  its  natural  feou. 

The  conftcUation?  about  Cancer  are  Leo,  Leo 
Minor,  Lynx,  Gem  in;,  the  Unicom,  the  Little 
Dog,  and  the  Hydra.  I  heLion  is  placed  diredly 
before  it,  they  are  face  to  face,  and  at  a  very 
Utdediflancei  and  die  Leo  Minor  Ujuft  over 
die  head  of  diat  conflcQadon.  The  hinder 

feet  of  the  Lyi»  come  fteiy  near  the  fide  of  the 

Crab.  The  conftelladon  Gemini  is  dofe  be- 
hind it ;  and  the  Unicorn,  the  Dog,  and  the 
Hydra,  are  in  a  line  between  the  lower  part 
of  Gemini  and  the  Lion.  So  that  thcy  are 
under  the  lower  fide  of  the  Crab. 

The  andents  counted  twenty-three  ftars 
in  the  eonftdlation  Cancer.  Hipparchus,  who 
made  die  fitft  catalogue  of  the  fixed  ftars  ever 
known  of  in  die  world,  ceitaui])r  fet  down  lb 
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hf  Ptoknji       ms  )>»  ftidi^  fiiUiDWcr. 

Hevdius  niieil  the  mioiba  to  twiM^-nme, 
butFbunflead  carried  the  account  much  higher ; 

he  numbers  not  lefs  than  cight)'-three  ftars  in 
it  ;  of  thel'e  there  is  not  one  ft:ur  either  ot  the 
firft  or  fecond  magnitude.    Inhere  have  been 
no  more  than  two  fpoken  of  as  bdon^ng  to 
tlie  third,  and  theft  are  not  uiuvedallf  allowed 
thatfanktbut  nany  degptktliQiiiiilotibffbiuth. 
One  of  tfade  is  in  tbe  fiMithan  dawt  and  the 
other  at  tliefiBCOod  foot*  There  are  but  lluee 
or  four  lb  large  as  to  be  allowed  even  the 
fourth  magnitude,  the  reft  arc  in  general  very 
fmall:   thry  are  difpoied  irregularly  in  ge- 
neral, and  (omc  of  them  are  out  of  the  out- 
line of  the  figure  howfocvei  drawn*  but  in  the 
whole  they  li»e IbnediliiEMcicntlx^^^ 
ninatft  in  tiicii;  fituatiea.  There  ia  a  laige 
oneonooelUe  oft]iehead>  and anodiar not 
g^eady  finaller  on  the  other  ;  there  are  two 
or  three  luckUy  difpofed  in  the  thicker  part  of 
each,  claw,  and  fome  about  the  edges  of  the 
body,  and  diftributed  among  the  fmallcr  legs 
that  lie  very  well  for  obfervation;  on  the 
whole,  there  is  fcarce  any  one  of  die  %»  of 
the  zodiac  of  mope  importance  to  aflionamy 
^um  Cancer »  and  Ccaroe  my  one  better  deter- 


Thc  Greeks,  for  they  would  have  the  origin, 
at  well  as  the  improvement,  of  aftronomy, 
wholly  among  themfclvcs,   have  cunL-ived  to 
adapt  a  part  of  their  iabuioua  hiifory  even  to 
thi^  conlkllation.   One  would  be  puzzled  al- 
moft  to  gucls  for  wltttdief  flioidd  devife  diat 
a  Oab  flwidd  be  exalted  into  heaven }  but 
^lat  will  not  poedc  invention  aocomplifh  i 
Tbey  tell  you,  diat  when  Hercules  waa  figjbt- 
ll^  with  die  Lemaean  Hydra,  there  was  a  Crab 
upon  the  marfti  which  feized  hib  foot.  'l*^he 
hero  cruibcd  the  rcptklc  to  piLxcs  under  his 
lieeli  iHtt  Juao»  in  gjcauudc  toi  the  o^icfed 


fibeji  Ufk  hM»  die  heavens. 

The  twopdndpal  flars  whachhtwebeen  al» 

ready  named,  as  fttuated  on  the  (hell  of  tbe 
Crab  toward  the  &dcs  of  the  head,  are  called 
by  the  Gret-ks  Afclli.    The  ftory  they  have 
given  to  expluuithc  origimof  dieii:,  is  this.  They 
fay,  that  ftndius,  aflided  with  oudoefi  by 
Juno,  fled  through  Thelpraliatownid  the  ttsk- 
ple  of  Dodeiuean  Jove*  Tbqr  teU  us,  diat 
in  his  ynf  diere  lay  a  great  naill^  ow 
which  he  was  carried  by  an  a&,  one  of  two 
which  he  faw  toward  the  limits  of  the  bog. 
They  add,  that,  in  return,  he  turned  not  only 
the  cicaturc  wiuch  earned  iiun,  but  ix>th,  into 
ftars,  and  placed  tfieni  io.  Ae  CMOdlatiaa 
Cancer.   Odiecs  (ajr,  diat  dbsfiift  lewaid 
wathia  gmagthealsaftliiunanvoicei  anii» 
in  confequence^  w^iea  the  creature  was  de- 
lbo]fed  in  a  contention  with  one  of  their  deities 
Priapus,  that  he  then  removed  it,  and  its  fel- 
low, into  the  (kics.    Others  tell  us,  that  the 
aiici  aic  there  placed  ui  commemoration  of 
the  £ervice  they  were  <tf  io  the  batdes  of  die 
gods  wi^  die  gbum*  They  fay  that  Bacchus 
and Silenua came  on afleSk  and  diaittheiMii& 
of  their  braying  fritted  the  enemies. 

Thcfe  are  the  varie^  of  fabla  invented  by 
the  Greeks  to  deify  two  ftars  which  only  make 
a  pLirtofthisconftellation.  AstotheCrub  uiclf, 
they  had  enough  to  do  to  find  one  account  of 
ita  exaltation,  fo  have  not  troubled  themfclves 
to  look  for  flKxc.  But  aldMNighnodung  more 

UUi  be  enouiied  conceniins  it  *'"»*'**^  theni. 
fomediing'insy  psdnps  be  leained  aaMmg  the 
^]f|itians.  Thefe  people  taught  the  rudi- 
ments of  aftronomy  to  the  Greeks,  and  they 
had  always  a  meaning  in  their  figures.  Hiero- 
glyphic was  their  rruamex  ot  wntiJig,  and  every 
conftellation  m  tbe  heavens  is  a  part  of  it. 
Macrobius  has  veiy  ha{>pily  explained  tlus,  and 
by  that  explatnitioa  he  has  opened  Ae  vay  tt» 
«KuiidotadngaUtheRft»  It 
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♦  Jt  has  been  alreai^y  obferved,  under  the  ar- 
ticle Aries,  that  the  Egyptuoks  pl«xd  that  ani- 
jnalfiiit,  the  Bull  fenwri,  and  llw  tuo  Kidii 
fcr  Aat  was     fignt  af Ae  oiigpnal  Gaminii 
diiidilidie  number  of  the  fpring  (igns ;  becaufe 
the  Lambs,  the  Calw»,  and  tiw  Kidsy  were 
fecn  in  fucceffion  following  one  another  along 
the  fields  at  that  period,  and  in  that  order.  By 
the  Crab  they  meant  to  mai  k  that  place  in  the 
heavens,  at  which,  as  one  of  tl^  barriers  of 
ihe  fiin's  cMirlcy  when  he  waa  aili,vai#  be- 
gan to  go  badcwaid»  andio  defiKad  eUiQuely. 
"Th^  durefinef  »  ^  flan  vrixich  occupied 
this  part  of  the  heavens,  might  as  if^.be  de- 
figned  underone figure  of  an;.r.in another, 
chofe  that  of  a  Cr.ib,  a  cre.-tiirL  whicii,  in  its 
crdiniirj'  motion,  goes  fidewiiysi  uiid  backwards. 
It  was  thus  that  the  confVellations  were  a  part 
qf  Ae  hicro^ypluc  langu^c  of  the  people  who 
iofaited  iSm  i  thqr  came  hte  amo^g  the 
and  nothing  can  be  lb  idle  as  the  cuf- 
that  obtained  among  them  of  adapting 
parts  of  than  hiftoiy,  or  of  their  fabie,  for 
that  was  more  ufually  the  cafe,  to  figttres  in- 
tended to  convey  real  inftru^on;  amd  calling 
the  hgurcs  deviled  by  the  Egyptians,  and  by 
AamMvtndtDlhetrfagcs,  by  the  namci  of 
hemes  Acj  had  never  ieen  or  heard  of. 

The  Gieda  aH  AbeedleUarion  Carcinus 
and  Ofiapus,  and  its  name  in  ihe  oriental 
languages  h  Sirtan,  Sartano,  Alfertan,  and 
Sartcno.  Not  one  of  all  the  conilellations 
has  been  the  fubje^l  of  more  romantic  fuppo- 
iition,  or  more  idle  opinions.  In  the  Chal- 
dean  fyftero,  wfaieh  travelled  into  -Greece 
anil  ocfait  9t  meft  CMffind  ooon 
tries*  loaded  with  all  its  ori^nal  abliBdHies 
and  follies,  thts  fign  i»fcid«o  bethe  gate  out 
of  which  the  fouls  of  men,  created  in  the  hea- 
venS)  defcerif^et!  into  human  bf.»dic3. 

The  aitrologers  have  been  taught,  by  the 
old  aiironomen,  to  give  one  of  the  conftcUa 


G.  A 

tiom  of  the  zodiac  to  each  of  the  principal 
deities  ;  tbofe,  aa  «ai  aa  the  fign^,  being 
tvdv^  the  Grab  was  given  to  die  Mu- 
latuyi  nidfiMnditohasadfiaall  that  wiih- 
fieUigible  and  firange  jargon  amon^  the  aflro- 
logers,  whkh  tBlka  of  an  alliance  between  th* 
planet  Mercury,  and  dte  conftellation  Cancer. 
The  Chaidaeans,  for  aJl  this  is  horn  them, 
had  a  way  of  talkino;  of  rck-nibUnccs  and  ana- 
logies betweaicertam  otthc  planet*,  ajidccrtain 
fing^&tedAarsi  but  dHSWtaa  from  the  pecu^ 


offanefiMieabrfdaoeL  Thns&diofihe 
fixed  ftars  aa  have  a  leddifli  tinge,  were  laid 
to  be  of  the  natimof  idars,  fiich  aa  had  a 

yellowifh  caft  of  V^enus,  and  fuch  as  were  of 
a  pure  untainted  white  of  Jupiter ;  and  thefe 
differences  oi  colour  In  the  fixed  fVars,  as  well 
as  In  the  planets,  arc  oblcrved  at  this  time, 
but  principally  in  thofe  comtriea  whete  4m 
air  ia  dwcft.  Italy  Hum  aU  ihcfe  things 
nch  nofa  fiivombly  tiiaii  Fcanoe,  aaA 
France  jdttn  England.    Even  the  fpots  of 
Venus,  en  which  Caffini  had  eftablilhcd  tho 
revolution  of  that  planet  ?hout  its  ovim  axi$» 
and  which  he  had  Iccn  at  Bologna,  were  af- 
terwards fought  in  vain  by  his  (on  with  the 
bell  apparatus  of  the  Pans  ohfeivatory ;  and 
veiy  few  «f  iham  are  to  he  lecn  hi  England.- 
Thefe  cohmra  of  the  flaxa  ware  diiKnfliy  fecn 
by  die  ChaldBaai»  tfaong^  many  late  chfetveft 
of  the  heavens,  becaufe  they  could  not  fee 
them  in  onfiavouniblc  climates,  have  difputed 
it ;  but  it  is  not  to  thefe  that  the  aftrologers 
refer,  v.  h(.n  thry  talk  of  the  analogy  between 
a  pjjuiet,  and  a  whole  conilellation.  ^ 

CANDAEN.  A  name  bv  which  fume, 
who  love  uncoiiunuji  words,  have  called  tl\e 
conftellation  Orion.  Lycpphron  tells  us,  fjiai 
the  Bcotian^  gave  it  dui  name,  and  that  k 
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"was  long  after  called  Oarion,  and  theace 
Rioa.   'I  he  old  Latins  call  it  Hjxidei, 

•CAKES  VBUTICI,  tkt  iShgM^  it, 
asfimcall  thm,  At  Hmub.  One  rf  the 
new  oonfteUatMoicrf^  the  northern  hemifphere, 
or  one  of  thofe  which  Hcmliut  has  formed 
out  of  ^  Stellz  Informes,  or  unformed  ftars, 
of  the  old  catalogues  ;  and  added  to  the  forty- 
eight  antient  aiterifms  which  we  have  from 
the  Greeks,  and  which  they  had  from  the 
f^ypttans.  Theic  two  Doffi  we  difiiigiuifflied 
hy  thepeciiliirimmt  of  AflerionandClafa, 
and  are  ntexroA  to  in  iB  the  kie  afbooomiod 
1Ritillg^  in  wfaicb  dui  pait  of  tbe  noAiwm 
bemifphere  h  mentionfid. 

The  Canes  Venatici  form  a  conftellatlon  of 
tolerable  extent,  but  die  quantity  of  ftars 
comprifed  in  it,  is  not  great  in  proportion  to 
that  fpace  it  occupies  in  the  heavens.  And 
even  of  thefe>  the  greater  pact  we  finaU  and 
incoafideraUe  there  are  however  enough 
dwtaieof  oonlbiuenoeCD  eaeke  teecnnge- 
■Mwtf  ofthcmiittothiicodlelhtiofi  veiyiife- 
bl,  finoe  before  it  wm  not  tafy  t»  icftr  to, 
or  to  mention  them. 

The  new  conftclbtions  in  general  are  better 
drawn  than  the  old  ones.  The  Bear,  which 
thefe  Dog&  are  following,  is  furniihed  widl  a 
long  tail,  an  appendage  whidi  flO  bear  on 
eardi  ever  had,  however  oominon  it  mtjr  be 
to  the  two  that  are  in  the  heavens :  and  in 
the  lame  manner  the  dragons  have  haiiy 
heads,  and  fo  of  many  other  of  die  %ures  i 
but  it  is  not  fo  with  refpeS  to  thefe  ;  the  two 
Dogs  are  very  naturally,  and  very  properly 
drawn,  and  they  are  indeed  fo  well  characte- 
rifed,  as  of  the  Greyhound  kind,  that  it  is 
ahnoft  unpardonable  in  an/  to  have  called 
them  Honn^ 

The  Gr^^iowidi  are  fituatcd  between  the 
Cfo*  Bear  fiootti,  and  the  Cona  Bevnimi 


there  is  a  fpace  between  thefe  three  con* 
flabdon,  uridk  feme  RBaricaUe  Ifan  i  in  i^i 
and  Hevdhit  has  4e%ped  the  iigm  of  hia 
•Gfcgphounda,  that  the/  intf  happij  fill  it^ 

and  comprehend  thofe  ftars  ^fbaA  wetc  bcibre 
left  unformed  in  it.  They  are  drawn  in  a 
pofture  of  running,  and  have  their  mouths 
open,  as  if  barking;  at  the  fame  time.  They 
have  flendcr  bodies,  long  legs,  and  curling 
tails  i  and  they  have  each  a  collar  round  its 
neck,  from  which  is  carried  a  cord  or  ftring 
up  to  the  left  hand  of  Bootes,  who  holds  it 
up,  and  feems  to  mam^  diem  at  his  pleafiire. 
Thqr  ^  plaoed  one  over  die  odier,  and  both 
under  die  left  hand  of  Bootes ;  the  uU  of  tho 
upper  comes  juft  to  his  fide,  and  that  of  the 
lower  to  the  fkirt  of  his  robe  ;  the  hinder  part 
of  the  Great  Bear  is  juft  before  them  ;  its 
tail  is  carried  over  the  head  of  the  upper  Dog, 
and  the  Coma  Berenices  is  under  the  other, 
at  a  final!  diftance* 

It  has  been  obferved,  that  the  ^ooe  of  the 
hemifphere,  where  diefe  fland,  is  not  peculiar* 
ly  filled  with  ftars.  Where  Hevdttts  has  plai* 
ccd  the  little  Lion,  there  were  a  vaft  number 
more  than  perhaps  in  almoft  any  of  the  con- 
ftellations  under  an  equal  extent  ^  but  it  is 
juft  otherwiie  in  this  j  there  is  fcaxce  an  equal 
fpace  in  the  northern  hemifphere,  where  there 
are  lb  few,  Hevdius,  who  formed  the  con- 
ftellation,  reckons  oofy  twenty-tfaree  ftua  in 
it,  and  moft  of  diefe  fmall }  and  Flamfleadl 
has  encreafed  the  number  but  by  two  ;  he, 
who  has  often  more  than  doubled  Hevdius's 
account,  here  only  puts  twenty-five  for  his 
twenty- three. 

Of  thefe  twenty-five  ftars  in  the  Cafies  Ve- 
natici, there  is  not  one  of  the  fitft  magnitude, 
butthereareafowoonfidoaUecnoi^to  be 
remathed.  There  is  one  in  the  xingthat  foes 
the  cord  in  die  hand  of  Pwrttf  to  the  odiar 
in  ea|^  and  duit  mthe  knrer  Dog  is  the 

laiBBft 
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bfgeft  and  bri^teft  ftar  in  Ae  whole  conftel- 
ladon.  There  is  a  fuigle  ftar  over  the  eye  of 
each  Dog,  and  in  the  lower  one's  head  there 
it  alio  another  ilngle  ftar  forwarder :  there  k 
alfo  one  in  the  neclc,  and  one  on  die  body  of 
^tut  lowtr  Dog»  an4  anodicf  jnft  behiod 
Ms  liiiidcr  foot  Befide  dide»  (here  are 
ID  be  mrafif^  a  dnfter  of  four  between 
the  two  Dogs }  and  a  couple  fi>  dole,  that 
they  look  only  like  a  (Ingle  ftar  over  the  back 
of  the  lower.  Thefe  are  all  the  ftan  that  are 
any  thing  confidcrable,  and  that  belong  to  the 
Canes  Venatici ;  but  thefe  are  fo  diftant  from 
the  out-lines  of  thofe  conftellations  to  the 
figuRsoftriikiidiejr  had  ufed  to  be  idened 
under  ^  name  of  unfenncdftany  diatit  is  a 
afliftaiioetoibe  fpealdiig  of  Aem  to 
be  able  to  fay  the  ftar  over  the  eye  of  Afte- 
rion,  or  that  in  die  collar  of  Chara.  It  were 
well  if  Hcvelius  had  not  flopped  where  he 
did,  as  it  would  have  been  eafy  to  have  add- 
ed more  to  the  conftellations,  and  all  for  the 
advantage  ot  die  ftudy. 

CAMICULA.  A  name  ^«en  bjr  many  of 
die  eaifier  aftionomers  to  the  confldlation 
uliich  we  call  the  Lefter  Dog,  and  Canis  Mi- 
nor, nndfome  Piocton  and  Aote-canti.  Sit 

CaKIS  BdlNCMU 

♦  CANIS  is  the  name  aifo  of  a  finglc  ftar, 
die  bright  one  between  tl^  feet  oi  the  con- 
ddladon  Cephciw.  To  explain  din  name  we 
are  to  oMm,  that  dieAiabsbad  aotftom 
of  giving  names,  not  only  to  cooffidlatianiy 
but  to  iingle  ftars  in  and  about  conftellationB. 
Thus  they  called  the  bright  ftar  in  the  foot  of 
Cepheus  Al  Rai,  .uid  this  between  his  feet 
Al  Kelb,  Now  Al  Rai  fiG^nifying  a  fticpherd, 
and  Al  Kelb  a  Du^  the  Latins,  who  have 
ftikrurtA  didr  opinions  and  cMftoms,  have 
tOkd  die      Mor,  and  die  cdiv.Canit. 
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The  Arabs  have  made  out  die  whole  nutter 
in  this  fign,  for  they  have  not  only  thu5 
namrd  th"  Shepherd  and  his  Dog;  but  they 
have  called  certain  ftars  in  his  hands  the 
Sheep  Al  Aglinam,  and  thefe  have  been  called 
hf  Ibme  Peciides* 

Canis  is  alio  one  of  the  Artbian  conftcOa- 
tions  ftanding  in  the  place  of  Cepheus.  Th^ 
were  forbidden  by  di«r  law  to  delineate  the 
figure  of  any  human  creature,  ia  they  di^ 
placed  Cepheus  for  this  anima^, 

i  CANiiS  iVIAJOR,  tb*  Greater  Dog.  One 
of  the  conddlations  of  ibe  northern  hemi- 
<i?hcre,  and  one  of  the  mod  remarkable  among 
dicm.  It  is  one  of  dK  old  ibrty-eight  ailie- 
rifins  which  the  Giedcs  boiiiowed  from  the 
Egyptians,  and  it  b  mcndoned  by  all  who 
have  written  on  aftronomy. 

Although  fo  very  noted  a  coiiftellation,  the  ' 
Dog  is  not  of  fo  great  extent  in  the  fkic!:,  as 
many  others  i  but  the  regard  that  has  been 
paid  to  it  is  eafily  accounted  Ibr.  It  contains 
as  many  ftan,  perhaps  more  than  any  coa- 
fleBaiion  in  the  heavens,  and  certainly  more 
that  are  confidcrable }  bdGde  dia^  diere  have 
been  peculiar  reaibns  for  marking  its  rifing. 

Its  pofturc  in  the  hemifphere  is  a  very  ex- 
traordmaiy  oijci  it  would  be  natural  to  fup- 
pofe,  that  by  its  nearnefs  to  the  Hare  it  was 
runnii^  that  creature  down,  or  by  its  nearnefs  x 
to  the  hunter  Orion,  that  it  was  following 
him  in  fome  chace  j  but  it  is  othcrwife  ex- 
piefled  by  die  pofition  i  it  is  a  Dog  fitting  up. 
on  his  haunches,  and  m  the  pofture  in  vriuch 
wemdce  Spaniels  beg.  The  %ure  however  is 
very  well  marked  by  the  ftars  which  belong  to 
it,  and  it  is  better  drawn  than  that  of  many 
of  the  other  conftellations,  though  with  re- 
gard to  this  perhaps  it  would  not  be  caly  ta 
fay  to  what  kind  of  Dog  it  belongs. 

The  condicfladons  between  and  among 
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vhidk  llM-Gaiib  Major  is  placed,  aie  IIb 
Ship,  the  Unicom,  the  Hare,  Orion,  and  the 
Pigeon.  The  ftern  of  tlic  Ship  is  ahnoft 
dofe  to  his  tail,  the  Unicom  b  galloping  over 
his  head,  the  fliouldcnr  of  that  figure  are  juft 
over  his  ears,  the  Hare  is  ftrait  before  his  fore 
feet,  and,  at  a  very  HMm  diflanccy  Orion 
ftands  over  the  Hare,  and  the  Dove,  with  the 
olive-bnach,  w  juft  tinder  Iub  biodcrlact. 

The  antients,  who  paid  a  great  deal  of  WtfftA 
to  the  Great  Dog,  counted  no  (inaUer  a  num- 
ber than  twenty-nine  ftars  in  the  very  mode- 
rate limits  of  that  conltcUauon.  Ptalcnoy 
eives  that  number,  and  he  followed  Hippar- 
<:hus,  and  all  the  others  him.  The  later  vni- 
ten  have  not  aU««td  ib  manjr  till  the  •(iine 
of  Flamflcad;  Tycfao  Bofae  umaiiom  only 
durfeesD)  Hevelius  make  them  but  twen^- 
giiiei  hut  Flanfiead  xaiica  the  number  to 
thirty-one. 

Of  thcfe  there  are  more  of  a  confiderable 
fize  than  in  any  other  t.  oiifteilation  whatlo- 
evcr,  and  more  iuch  than  arc  to  be  feen  to- 
gether in  any  part  of  die  lieavena  befide. 
There  is  one  of  tfie  firft  nagpiitiides  diii  is 
in  die  moudi  of  die  confldladon,  it  is  called 
by  a  particular  name  Sirius,  and  is  dielai^geft 
aild  brighteftof  all  the  fixed  ftars.    There  are 
in  general  accounted  no  fewer  than  fix  of  th 
fccond  magnitude,  but  fome  difpute  three  of 
them.    The  three  which  are  allowed  are  two 
of  them,  on  or  before  the  hinder  feet,  the 
figures  gqieraBy  leavuig  diem  luifonned:  and 
^  jAkd  is  in  the  paw  of  die  fore  foot.  Of 
die  ihree  wfaidi  are  difputed,  one  is  in  the 
prcceedii^  poderior  feet,  a  fecond  is  the 
bright  one  under  the  belly  between  the  thighs 
and  the  third  is  the  brighteft  (tar  in  the  tail 
Befide  thefe  there  are  one  or  two  allowed  of 
the  third  magnitude,  and  lome  ot  the  fourth 
This  account  will  ipeak  a  great  (hew  of  light 
iafo  IiimU a cempafiy  to  tfaofe       m  ac 


quainted  with  the  general  form  and  compofi- 
tion  of  the  conftcllations.  Indeed  when  we 
conftder  how  Imall  the  luimber  of  the  firft 
and  fecond  itars  in  the  hemi({diere  is,  we 
Oiall  know  diat  dicy  are  beflowed  in  an  un- 
common proAifioa  upon  this  coofiellatkxu 


Tfa^  finaUer  flats  which  belong  to  it  are  di« 
ftribiited  over  the  body,  and  about  the  legp, 

but  not  fo  equally  as  in  many  of  the  conftella- 
tions  there  are  more  toward  the  back  than 
el fc where,  and  but  few  about  the  lower  part 
of  the  body. 

The  Gfceks,  whole  aodiidan  it  has  alwayi 
been  to  claim  die  ongjui  and  invendon  of  the 
fcitncCT,  have  attempted  to  make  the  wodd 
befieve,  that  the  conflellations  were  firft  formed 
among  them,  by  adapting  a  part  of  their  own 
hiftory,  or  their  own  fables,  to  every  one  of 
them.  So  confiderable  a  conftcUation  as  the 
Dog,  could  not  efcape  without  a  peculiar 
attention  of  dlis  kind,  and  we  do  indeed  find 
that  they  have  been  bufy  upon  die  fttbje^ 

They  tell  us,  that  when  Jupiter  had  cm 
away  with  his  favourite  Europa,  he  appointed 
this  Dog  to  be  her  guard  in  his  abfeoce,  and 
that  he  was  fo  affiduous  and  faitliful,  that  the 
g<xl  beftowed  particular  honours  on  him. 
Procris,  the  unhappy  wife  of  Ccphalus,  they 
tell  us,  cured  the  creature  of  fome  malady  that 
had  beftllcn  him  i  and  die  charge  of  Europa 
being  now  at  an  end,  Ihe  received  the  oeatuie* 
on  whom  ihe  had  beftowed  die  benefits,  as  a 
prelent  for  her  pains,  with  this  peculiar  ad- 
vantage, that  no  creature  fliould  efcape  it  in 
the  chace.  On  the  unhappy  death  of  Procris, 
they  fay,  the  T)  >.r,  bccjme  the  property  of  her 
hufband.  Ccphalus  took  him  to  Thebes, , 
where  there  was  (aid  to  be  a  fooc  Aat  had,  for 
fome  peculiar  benefit^  leodved  die  power  fion 
fome  ef  dicw  deities  of  c&aping  whcnfiiever 
he  was  purfued.  Ccphalus,  perhaps  a  litde 
mcredulouS)  periiaps  only  cunou^  tuined  this^ 
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Jhf^  ^nAum  no  creature  was  to  efcip^,  !oofe 
againfl:  thh  fox,  which  no  creature  was  to  take. 
All  Thebes  beheld  thcchace,  but  it  could  r^e- 
«er  end  by  lutural  meam,  hr  the  gift  was  tixed 
to  both.  Jupiter,  vriie  had  beftowed  it,  after 
a  long  and  woukxM  purfiu^  tuned  bodi  of 
th«D»  intlidrpoAiraofMiinbig,  iiMD  ftDoeiy 
and  aAerwanbtoak  dieDog  up  into  iba  bca- 
lansand  made  a  conf^eUationcrf'htm. 

*Tis  pity  that  theic  rclaters  of  miracles  never 
know  where  tu  i\op.  They  are  not  contented 
with  this  ftraiige  itory,  but,  whiicibmc  adhere 
to  it,  others  invent  odien.  Some  fay  this  was 
tlia  Dog  of  .OricMi-  ufed  in  Maliiiniii^  andcar- 
liad  widi  tun  into  the  flan.  Othancallir 
the  Dop  of  kacHif  and  odiaia  ^hwitodier 
inafters. 

It  is  not  among  the  Greeks  diat  we  are  to 
look  for  the  real  origin  of  the  conftellation^, 
The  name  Sirius  is  given  in  common  to  this 
whole  conftellation,  and  to  the  fingle  ftar 
which  is  in  its  mouth.  We  find,  by  the  ac- 
cmmttiaitfinttpdtoutof  die  Egyptians,  that 
llMfMdiedtfae  rifmg  of  ikis  fiar,  and  by  it 
judged  iifdieMling  of  the  Nile.  Thefcalled 
the  Nile  Stris,  and  thence  their  Ofuis ;  and 
nothii^  can  be  lb  natural  as  their  naming  the 
ftar  which  they  confultcd  ahout  it?  fwe!!ing  by 
a  name  formed  from  its  own.  This  is  doubt- 
lefi  the  origin  ot  the  name  Sirius,  which  has 
been  ^ven  as  weU  to  the  great  (bu:  in  the 
mouth  fingly,  ai  to  the  whde  conlldladon ; 
andif  enqune  after  the  oocafion  of  the  ge- 
neral figure,  we  fhall  find  a  dog  the  moft  likely 
of  all  animals  in  the  creation  to  have  been  fe> 
*e£icd  by  the  Egyptians  on  fuch  an  occafion. 
The  Nik  was  ftill  at  the  bottom  of  the  ap- 
propriation ;  they  called  Sirius  the  ftar  of  the 
Nile,  aijd  they  always  knew,  that,  when  this 
ibr  got  out  of  the  fun's  rays,  and  b^an  to 
pear,  atfane  of  great  coofeqiienee  to  thcBwaa 
i|fw<fhiiia»  ^>V]MtAqrUfi>variw  be- 


fore day-break  in  the  fkies,  they  knew  the  fun 
was  under  Leo,  and  that  the  riling  of  the  Nile 
followed,  for  this  w.is  conllant  and  re^':ul:tr. 
1  he  preiage  of  this  ibu  was  therefore  to  them, 
wbofc  harrafl,  and  wbofe  hanediate  means 

lawk     rflMife^M&Ml  #&aA  ^^^^^A^^^^^^^ 

or  uttf  oepeoaen  on  ne  ooanovnngoi  tnu 
rifoi^  ati^  of  Ibcfa  vaft  inporiaaoet  d)a» 
thef  anmed  their  year  from  it.  The  riling 
of  Sirius  was  their  new-year's-day,  and  all 

their  feftivals  followed  in  a  proper  fucceflion. 
They  called  this  ftar  the  centmcl  and  watch 
of  the  year,  and  they,  according  to  tlieir  man?* 
IMT  of  hieroglyphaad  writif^,  i eprefented  i» 
uiidarthe%m»ofadcgi  aodthcjivoiihippa* 
it  aUb  in  tbb  fanot  or  inufaoBipaitlfthac 
of  an  human  cnai8«e»  and  p«df  that  of  m 
dog,  under  diat  name. 

Schiller  dcfires  this  conftellation  may  be 
underllood  as  a  rcinembrance  of  Tobit's  dog. 
But  Schickard  is  not  io  cafily  fatished  in  his 
fcripture  references.  He  has  formed  a  new 
oonfldbtion  out  of  the  flan  which  mmnnfri 
it;  and  he  calbdiia  David. 

^CAKLS  WHORy  tit  Lijir  Doi.  Oneol 

the  conftcllations  of  the  northern  hemii'phcre, 
and  thoutzh  a  very  I  mall,  yet  by  no  means  an 
inconiidcrablc  one.  It  has  been  a  cuftom 
(not  only  m  this  caie)  bo  exprei^  icvcral  iiar^  in 
difmntpaita  of  the  hearais  under  the  hgurea 
of  die  laate  **M"**i,  only  bugjv  awKnnllers 
but  it  ia  not  an  eligible  one.  We  bawa  th* 
Greater  and  Leilcr  Bear,  as  well  as  Ae  dealer 
and  Lefler  Dog  ;  and  in  the  fame  manner  we 
have  conftellations  of  the  fame  name  and  fi- 
gure, diftiinguifhctl  only  by  their  bi  ing  in  one, 
or  in  the  other,  hcmif^jiiere.  But  tiiis  is  idle, 
there  are  creatures  enough  in  the  fublunary 
wwld  tohave  afibrded  Ibma  and  %ana  fior  tfaft 
amngmieatof  all  dttlbnintaeam%  audi  it 
would  ha»e  been  nuich  better  that  they  (hould 
all  hmbacD allodia,  thiikdaiiChiitibould 
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have  been  this  occafion  of  confufion  upon  the 
naoiM.  Wc  are,  however,  to  take  things  as 
they  are,  for  to  alter  them  now  would  be  to 
(Dcreafe,  not  ROedy,  the  fiwdt. 

The  l4ftk  Dog  is  mentioiied  by  all  the 
wriien  onaftranenyt  ami  is  one  of  the  forty- 
old  conftellatiom.  It  is  of  very  fmall  ex- 
tentf  and  it  contains  vcr^'  few  ilars.;  yet  fome 
of  thcfe  are  fo  oooiidenble,  that  it  is  vecyeaTUy 
diihnguillied. 

The  Little  Dog  is  reprclcnted  in  the  hea- 
vens in  a  mort  natural  pofture  dian  ifae  great 
one.  It  is  placed  on  itt  legi  ftanding,  and  ran- 
dier in  a  feted  thanmonriiigpeAttxei  audits 
kead  is  ufitally  failed  as  if  in  a  pofture  of  bark- 
mg  or  howling.  The  figure  is  a  very  natural 
one,  that  of  a  (hock  or  long-haired  fpanici, 
and  has  nothing  of  that  abfurdity  which  is  frc- 
tiuent  among  tlic  drawinrrs  of  the  creatures  ol 
the  heavens.  The  conlteiiations  about  it  are 
the  Hydra,  the  Crab,  the  Unicoai»  and 
Orion.  The  bead  of  the  Hydia  is  direaiy 
bebind  it»  bat  at  fometfcde  diffauice»  and  that 
bead  alone  is  equal  to  the  vfade  %uieof  the 
Dog.  The  Cnd)  is  at  feme  diftanee  overhand 
behind  him.  The  Unicom  is  dirc6Wy  under 
htm,  his  feet  comr  near  its  neck  ;  and  Orion 
is  at  fomc  drflance  beiure  him,  for  the  horn  of 
Ae  Unicorn  goes  over  tlic  wrift  of  that  con- 
ftellation.  The  Little  Dog  maloes  but  a  very 
iacortfidenAle  %ure  among  dwfe  g^t  ceo^ 
Ibdbiipfis :  buttt ia very  ealily ^ftii^uKhed. 

The  antients,  although  they  paid  a  fufti- 
dent  refpeA  to  this  conftellatibn,  counted 
oidy  two  ftars  to  the  foi  mation  of  it,  but  they 
were  large  enough  if  1  c  rcmarkahle.  Pto- 
Itmy  fcts  down  no  nm^re  thaii  theIc  two,  and 
he  followed  riipparchus  ftri\Slly.  Tycho  Brahe 
has  not  added  any  thing  to  the  number }  He- 
nlhn  indeed  oiakcstbcmdiaiteeni  ahdFlani. 
Head,  iriio  ufuatly  adds  moce  laigdy  to  the 
AopabcR  $f  Hevtiittty  bai  only  fgwn  one 
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more  i  he  fcts  them  down  fourteen.  Of  thefe 
there  are  only  two  of  confidenible  file,  thefe 
are  die  two  jnouioiied  by  the  old  wiilen» 
theone  of  diem  is,  by  nioA»  adledafiar  of 

the  firft  magnitude,  though  there  arc  thoTewho 
degrade  it  into  a  fecond.  This  is  in  the  diig^ 
of  ihc  right  hinder  leg,  and  i";  calU  d  Procyon. 
The  other  is  only  of  the  third  magnitude,  and 
is  in  the  neck.  There  is  one  of  tln^  fourth, 
toui  ijj  the  tittii,  and  the  reft  are  of  the  fixth 
iu^ignitode:  they  are  diftnbmed  tolenUynK 
gularly  over  die  feveral  parti  of  die  aiumal. 

The  Greeks,  who  will  leave  no  confleUa- 
don  unexplained  by  fome  part  of  their  fajAoiy 
or  fable,  tell  us,  that  this,  whatfoever  may 
have  been  the  cafe  vnth  the  Greater  Dog,  was 
one  of  Orion's  hounds,  and  taken  up  with  him 
into  the  ikies  ;  but  as  the  pofture  of  the  other 
declared  againft  its  belonging  to  him,  the  place 
of  diia  does  die  fame,  forit  isnotfollowiiig  at' 
hb&et^  but  is  uponakvelwidihisihoddai* 
The  Egyptians  were,  doo1idefi»  die  inventois  of 
tfaeconftellation,  and  they  gave  it  this  figjureto 
exprefs  a  little  dog,  or  watchful  creature,  gtnng 
before  zs  leading  in  the  larger,  for  that  is  the 
cafe  witii  the  ftars  of  this  conftellation  with 
rcfpedl:  to  that  of  die  Greater  Dog,  whlcb.it 
precedes  or  leads  in}  rifing  before  it:  andit 
is  hence  die  Ladns  have  called  it  Ante-cani^ 
the  ftar  before  the  Dog. 

The  enthufiaftic  Schiller,  who  has  reformed, 
as  he  calls  it,  the  whole  fphcrc,  has  called  this 
conftellation  by  the  name  of  the  Lamb,  or  the 
PaichalLamb. 

CANIS  FCEMINA,  the  Bitch.  One  of 
the  An^ian  confieUations.  They  put  a  Bitch 
in  die  chair  in  die  pbce  of  die  womm  in  die 
y^twiiwMa^^ii  Cafiopcia*  This  is  not  to  b# 
undeiflood  to  flow  from  any  difieTpeft  diey 
bore  to  the  lady,  but  they  were  not  permittedp 
by  their  idig^  to  draw  VMf  hiuiMB  figures, 

and 
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this  p\m  in  til*  heaVem,  if  the  ftir  be  named 
in  commemoratton  of  this  nuri'e  of  the  fabl6<t 
deity.  Some  have  put  a  foW  in  the  axHa  4t 
Auriga  on  dus  foundatiooi  but  t^QtUSLU^ 
pk'ojpcr  iidiiM* 

t  CAPRICORKUS,  Caprhom.  Cfne  <si 
the  conftcUationa  of  ihe  northern  hemi- 
fphcrc,  and  one  of  the  twrivtf  figns  df  thef 
zodiac.  It  is  one  of  the  forty-eight  ori^iiaJ^ 
conftell.^uoai  which  tlie  Cheeks  received  froM 
the  Egyptians,  and  has  travelled  down  through 
4 1^  anil  tution*  wfdKAit  any-  aher^tkm  in* 
Aefigkotor^bcsis.  Itb  dotontrof  tfarlkrgd^ 
tttiong  Ae  conBrBirfiom  s  6at  neitiKr  i$  it  ^ 
vbiy  fiinall  one.  The  qdaiititf*0#  ftars  which 
it  contains,  is  k&  in  proportion  io  th^  fpacff 
ft  occupies  ill  the  heavens,  than  that  of  ilUdl^ 
others  oi  the  conftcHations. 

The  figure  of  Capricorn  is  fihgulaf  enough, 
k  is  a  general 'obferVatf  on,  chat  the  ^ifiials 

the  cGlliK  ait  iiiMe  like  tl»Ai  <yr  die 
than  tfae  figpm  of  dmfb  ii^tidr  iittke  tte 
conAelkitkjnl ;  but  Capri«brn,  and  hh  neigh- 
bour Sagittary,  are  to  be  exdudeif  from  this 
acknowledgment.   The  Archer  is  a  kind'  of 
Centaur,  a  creature  half"  man,  half  quadru- 
ptde ;  3fid  the  Goat»  which  tlicy  call  Capri- 
corn, has  the  tail  of  a  hlh,  and  has  the  legs 
of  a  quadrupede,  indeed' only  oil  the  foce  part. 
This  creature  of  die  inyenlor's  fanc^,  for  die 
eaiAor  lea  afibids  iioiie  fiich  a  real  exiftence^ 
is  reprefented  in  a  pofturc  of  reft,  one  foot  is 
doubled  under  it,  and  the  other  i«  idly  pro- 
tended forwanl,  or  feems  fo,  being  dangling 
down.    The  head  is  that  of  a  Goat,  the  horns 
are  moderately  long,  the  neck,  breaft,  and  the 
Hiouklerii  alfu  belong  to  that  animal*  but  from 
thenfie  to  the  extreinitjr  of  the  hinder  pait  it'ia 
flflf  i  there  is  a  fin  at  the  lide^  and  aoo^icr 
moft  be'  fappofed  correfpondent  to  it,  and  op^ 
4to  Goat  ia  dia  aoiiBal  whklL  biS  a  rig^  |o  ^  pofite,  and  a  little  beyoiid  tbiathe  body  grows 
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mJ  rtftfeqri«^»tly>  hiving  fttained  thi  ch£r  la 
this  conftittarioiij  1^  placed  diitquadhipede 

.CANOPD&  A  aiM  tea  of 

im  ^  afirofMMB  a»  af'  fingle  ftar,  one  of 
the  luAxmed  oncai  under  die  iecood  beod 

of  the  Eridanus.    Thefe  writers  fay,  the  ri- 
ver in  tlic  heavens  is  not  tVirr  Ertdanu^,  hut 
Niie,  and  that  thii  ibir  conunemoratt^  ait 
ifiand  made  by  that  nver,  and  oAled  by  the 

CANTARATOS.  A  name  by  which 
fome  have  called  the  brighrllar  i\xcu»rus.  We 
£xid  the  name  in  Btdialdua,  and  firom  him 
many*  who  ate  Hand  of  viidiitobfcuicljr*  have 
Imrowedi^ 

CAPRA,    A  name  given  by  {tmc  to  tiic 
brigjht  itar  in  the  conftellatiou  Auriga,  near 
the  iboulder,  and  above  the  two  odier  bright 
ones  in  die  anv  of  the  finne  eonAdUatnuij 
.  wMdi  are  caffed  Hcdi,  .dke  Kids;  TheAr 
iMea  have  been  g^ven.  In  ver>-  early  timc-s  to 
thefc  ftars,  and  dUs  large  one  called  the  Goat, 
.  has  been  fuppolcd  placed  thcit  in  hbnotir  of 
th«  creature  of  that  fpectes,  which  gave  fuck 
to  th^  ml  ant  Jupiter.  TTiere  are  lonkc  indeed 
who  wouid  xob  the  Goid&  of  tliSB  hooour ;  they 
fay,  hewatteided  by  a' low,  and  produce, 
«a  tcftiiiiQi^  of  dds,r  diff  d(«iM  htatblttit  dn^ 
yfwn  in  ^  dim,  paid  by  the  Cretans  to  that 
dir^  animd  I  .hilt  the  generdl  tcllimony  is 
agunft  this;  and  we  find  th?  (^oat  reftorcd  to 
ber  honours  by  molU  nnd  (upj  orted  in  them, 
'  not  only  hy  mnumrrAAc  tdtimonits  of  the 
peiets,  but  by  mcdais.     i  here  arc  at  this 
tisic  coins  of  Vajerianeiftant,  on  die  rdverfe' 
,«f  wbif^  is  adittdiidlag.ofr  A  Go«t,<and  die 
fdti  CMbilid.  This  afliues  uas,  that* 
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Anal]>  and  is  twiM  round*  tmpiagvpttlfee 

end  whoe  thcie  is  the  tail  of  a  fifli,  oompofed 
of  thiee  parts,  a  middle  proiiiiiieiKe»  and.  two 
fide  points. 

The  conftellatioiis,  between  and  among 
which  this  of  Capricorn  is  placed,  are  Aqua- 
rius, the  Dolphin,  Sagittaiy,  and  one  <rf" 
the  iilhrs,  the  lower  cf  the  two.  It  is  ex- 
tremely dofe  to  the  two  figns  of  the  xodtac 
between  which  it  ftands ;  tiie  foot  which  u 
protended  reaches  aimed  to  touch  the  hinder 
part  of  the  Horfc's  body  in  Sagittar)-,  and  the 
t;ii!  of  it  abfolutely  lies  upon  tlic  body  ct 
Aquaiius,  covering  a  part  of  his  left  fide,  jufl 
under* the  brcail,  lo  liuc  the  ikars  there,  niay, 
with  equal  propriety,  be  find  to  be  in 
tail  of  Caprioonit  or  in  the  fide  of  Aquarius : 
the  Dolphin  is  over  ibt  head  of  Capricon, 
bVit  at  a  very  confidcrablc  diftancc}  and  the 
lowermoft  of  the  fifties  has  its  tail  veiysiear 
the  bended  foot  of  this  conftcllation. 

The  cldeft  and  the  lateft  writers,  until  the 
^ays  of  Flamlicad,  agree  very  ncariy  m  uieir 
account  of  the  number  of  ftars  in  Capdcom. 
Ptolemy  fets  down  twenty -eight,  and  we  may 
be  aflfufied  dus  was  the  on^aai  conputatioD, 
for  he  15  a  religious  follower  of  Hipparchus. 
Tycho  Brahe  has  kt  down  the  fame  number 
twenty-eight ;  and  Hcvelius  has  added  onJy 
one,  he  makes  them  twtuty-nine.  Flam- 
ftead  has  greatly  fwcUcd  the  account,  but  yet 
not  nearly  lb  much  as  in  fbme  of  die  other 
confldlations.  The  fiars  tn  Ptolemy's  ac- 
count of  Sa^^ttaiy  an  thiit)r-one,  and  Flam- 
ftead  motions  fixty-nine.  Thefe  in  Capri- 
corn arc  twenty-eight  in  Ptolemy,  and  he 
makes  them  fifty-one.  Of  thcfc  there  is  not  a 
fingle  fiar  of  the  firft,  or  indeed  of  the  O-cond 
magnitude.  There  are  only  four  )p<jken  of, 
as  of  the  third,  and  one  of  thcfc  is  itifputed, 
and  referred  by  many  to  Afi  fbuftik  The 


fiiftofdibfefif  the  third  magnkade  is  In  llitf. 

ri^t,  and  the  feeond  in  die  left  hand,  there 
b  another  of  them  at  the  root  of  the  tail,  aadi 
the  other  is  very  near  to  this  :  there  are  fcvc- 
ral  of  the  fourth  magnitude,  and  all  the  re- 
mainder are  not  of  the  very  fmalleft  fizcs* 
The  large  ones  are  all,  et^er  toward  the  tail, 
or  about  the  head,  but  the  greateft  part  sre 
toward  the  tail.  The  n/k  are  diii>ef6d  widl 
an  equal  hand  over  die  greateft  put  of  die 
figure,  the  neck  and  breaft  have  the  fieweft  of 
any  part,  but  they  arc  not  altogether  with- 
out. It  is  ov/inn;  to  this  equal  difbibution 
ol  il.c  Ibrs  that  the  coniteliation  of  Capricorn 
is  very  eafily  (een  and  diiHnguKhed  in  the 
heavens*  although  it  have  none  veiy  confpi* 
cuous. 

The  Greeks,  who  w<Mdd  have  all  die  aftiO" 

nomy  of  the  world  feon  to  be  derived  from 
them,  and  who  ad:ipt  feme  part  of  their  hiftory 
to  each  conflellation,  that  they  may  have  the 
credit  of  being  its  inventors,  tell  us,  that  this 
is  the  famous  i£gipan.  Jupiter,  they  fay, 
becaufe  he  was  broi^ht  up  by  this  aeature, 
took  it  into  the  heavens.  They  call  it  allb 
femetinies  fimply  Fto }  and  diey  Jay,  this  is  the- 
creature  which  was  the  audior  of  thofe  tenora 
which  have  thence  been  called  Panic  fears. 
The  old  writers  all  agree,  that  the  giants,  in 
their  war  with  the  gods,  were  frighted  by  the 
noifc  of  fome  animal  in  the  heavenly  party. 
The  braying  of  an  als,on  which  Silenus  rode, 
is,  by  fome,  faid  to  have  been  this  terrifying 
(bund;  andodiefsiay»  that  it  was  die  howl- 
ing of  this  animal.  They  give  diis  account 
of  the  hinder  part  of  the  figure  bdng  made 
like  that  of  a  fUh,  that  when  it  had  began  to 
terrify  the  adverfe  party  with  its  uncouth  noifc, 
it  thiew  at  them  fca-fhclls  andmafTes  of  corals, 
ai;d  the  Jilce,  by  way  »f  ftones.  Thi?,  how- 
ever, ierved  but  ill  the  pujpole,  tui  there  ap-. 

peaied- 
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%^|M£^Cu3tie5  in  die  way  ci  the  exploit, 
' ' %Vf  hail  recourfe  therefore  to  dder  hiftories, 

and  brought  in  the  fables  which  thry  Had 
Jeamed  from  the  Egyptians,  to  aflul  in  the  ex- 
plication of  the  iigure.    They  tell  us,  that, 
accoidiiig     the  Egyptian  hiilory,  at  a  time 
when  thaw  were  many  gods  together  in  tfut 
ccNiDti7>  Acre  appeared  itaoi^  fiieiii  a  moft 
ittriUe  giant,  Typhon,  a  declared  enemy  of 
all  the  cclcffial  people.    They  don't  allowthis 
Typhon  ti^ie  dignity  of  a  deity,  but  they  ought 
in  a!!  good  reafon,  for  he  made  them  all  trcm- 
bit.    They  changed  all  their  Jorms,  that  they 
^/ni|^t  be  hid  torn  this  terrible  enemy  i  and  to 
Ais  AefMtriliirt*  file  Egyptian  worflitp  of  the 
ievcialiDiinab.  Mercury,  th<7  fay,  changed 
himfelf  into  die  Urn,  ApoOo  into  a  thnifli» 
and  Diana  into  a  Blackbird ;  and  iliia  chey 
give  as  the  reafon  why  the  Egyptians  would 
never  after  fufTcr  thofe  birds  to  be  def^royed  or 
injured.    'Tis  to  this  mctamorphofis  among 
the  deities  that  they  alcribe  the  origin  of  the 
JBgipan,  or  what  we  call  Capricorn.  The 
|i»d  Pan,  they  fay,  dtfevhimldf,  indiefiig^t^ 
into  the  Nil^  and  diat  hit  hinder  pans  be- 
came chang^  into  Mtx,  while,  in  the  reft, 
he  refembled  a  goat.    *Twa8  under  this  form, 
they  fay,  that  Pan  efcaped  this  terrible  Ty- 
phon ;  and  they  add,  that  Jupiter,  who  was 
all  this  while  faie  in  his  own  teniiorics,  in 
conuneizioration  of  the  exploit  ot  Pan,  took 
«p  ^  creatine  into  the  heavenly  and  nade  it 
me  of  the  twelve  lig^  of  tile  nodiac. 

It  b  indeed  among  dw  JEgypttani  diaft  we 
are  to  look  for  the  oiigin  of  the  confteUation, 
>>ut  we  are  not  to  trace  from  It  this  fabulous 
found;ition.  They  were  the  people  from 
whom  the  Greeks  obtained  their  knowlt  d-'c 

O 

of  the  conftellations,  but  it  was  not  on  ac- 
counts like  thefe,  that  they  contrived  them. 
Th^dadmBtconmanonfieibriei  of  heroes, 
if  if  0Ddi  iattcfe  %HRh  whiMr  t&e  09- 
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dan  genius  for  fable  might  do  of  this  kind  | 
but  they  intended  the  Hgns  of  the  xodiac  to 
mark  the  fucccifion  of  the  feafons  :  and  they 
chofe  for  the  figures,  under  which  they  (hould 
arrange  the  itars  belonging  to  them,  thofe  of 
animals,  whofe  qualities  or  chara^lers  conveyed 
fome  idea  of  what  was  to  happen  when  the 
fun  cune  to  that  place.  The  two  Agns  whida 
mark  the  tropics,  orbarrtcr^vriiich  bomd  dm 
fun's  courfc  in  the  zodiac,  are  a  Crab  and  a 
Goat }  for  as  to  the  fifhy  part  of  the  figure^ 
we  are  not  enough  In  the  fecret  of  their  hiero- 
glyphics to  underitind  it.  The  Crab,  which 
;s  an  animal  that  walks  backwards  and 
Tideways,  was  die  mark  of  that  part  where 
the  fun  went  obliquely,  andddcendii^  in  the 
lower  part  of  his  omirfrj  and,  ondieodier 
hand,  when  they  were  to  coUc£l  into  fome 
figure  thofe  which  occupied  that  fpace  in  the 
heavens  at  the  fun's  approach  to  which  h<? 
quitted  his  lower  courle,  and  aiccnJcd  more 
and  ffloie,  they  diofe  for  the  repreicntation 
the  Goaty  an  animal  diat  ia  always  dimbing 
die  fides  of  mountains.  T%is  was  beyond  a 
doubt  the  origin  of  the  confteUatkm  ;  and  it  is 
no  newioludon,  for  Macrobius  has  obfefved  i^ 

There  is  hardly  any  confkllation  more 
mous  in  the  antient  mythology,  or  more  fre- 
quently named  by  the  early  writers  than  this. 
The  Pythagoreans  call  it  the  gate  of  heaven, 
and  fiippoled  it  the  part  of  the  ikies  opened 
for  the  pdB&ge  of  the  ibula  of  good  men  iht» 
heaven.  The  Romans  ^e  one  of  the  twelvtt 
months  of  the  year  to  the  protedion  <4  —^h 
of  the  tn  cive  principal  deities,  and  in  the  fame 
manner  they  put  into  the  o'otec^ion  of  each 
of  them  oni.  ot  the  twelve  ligns  of  tlic  zodiac* 
1  hiS  was  given  to  the  tutelage  of  Vefta. 

The  poets  have  celebrated  it  on  a  number 
of  occafions.  Among  the  Romans  it  was  al- 
moft  worfliipped  for  having  (hcd  its  influeiKe 
on  the  biith  of  Ai^jMftus. 
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The  mariners  alfo  feared  if,  and  prayed  to  it  ; 
(for  thcfe  people  worftiippcd  every  thing  they 
feared,  as  tlic  Indians  do)  on  account  of  its 

Jircfaging,  or,  as  tliey  imdcxitood  it,  caufing 
einpe(l^.  It  is  Op  this  acMMiit  that  Hbixe 
call  it, 

Tyrmnm 

IbmintlietyvABDioccan  diat  it  m  fupr 
pofed  tQ  poieft  tkis  power  of  ooiicbief  in  die 
gpeateft  degree.  Aixi  hoice  ibme  of  tliem 
giive  cvqy  thing  in  the  weft  to  its  influence. 

Tu  Caprianu  regis  jquicquid  jub  fiU  cadente, 

An4  the  Hefpcnin  fiiai  are  noovded  bf  Sio- 
plQitHt^  as  fay  Hocacet  wilih  ita  nameft 

We  fee  the  im?g€  of  it  o^the  tffnerk  of  fqHlf 
cojns,  fhti^k  ip  mfmfi      uw-al  .daggers, 
ijnd  we  read  of  jt  fj^nqhl^  a|iiKi(|,to.thf 
«f  a  deitjr  in  the  y^t  Uh|(s* 

CARCINUS.  A  name  by  whjch  fome  of 
the  5»ftrrinomi(.al  writers,  following  the  Qrccks, 
have  called  the  coniieUation  C;mcer,  one  of 
the  tyyelye  An&*  of  Ui^c  zqdi^c.  Su  CAlfiCJE^  , 

CARNABOS.  /^n^ofibfM^fav^fif 
die  «ld  afjhpoiioiiiiqil  wuteva  h^e  caVod  ^ 
coiifl^hti^n  Qpbi uqw.  They  fay,  tha^.the 
figis  vfas  formed  in  inei^ory  of  a  kiiig  of  the 

Gctae  of  that  name,  who  attempted  to  kill 
Triptnlcmiis,  whom  Ceres  had  fent  to  teach 
mankind  the  nrts  of  agncultiirc.  C>rnabos, 
ihev  t'.i\ ,  killed  one  of  the  dr;igons  that  drew 
tu5  chariot,  and  the  goddefs,  by  v,  ay  of  cx- 


tmple  to  mankind,  placed  here  hi*  fi0K% 

ftrugglin?:;  with  the  Serpent.  But  this  wa?  an 
odd  way  of  puniihing  a  maa.  Sit  tire  fopde 
Ophiucus. 

IGA8SIOFEIA.  CMo( dieconftellaiioai 
of  die  jiorthem  iiemi^heK^  at  no  ^jk^ 
diftanoe  from  the  pole^  It  it  one  <|f  die  fertf • 
eight  old  confleUationSt  and  is  mentioned  hf 
all  the  writers  ob  aftronom/.  It  is  of  con- 
ilderable  extent  in  the  heavens ;  much  Icf'! 
than  Hercules,  Cepheus,  or  Bootes,  but  equal 
to  the  Swan,  or  LefTer  Bear,  and  it  cpntaiivs 
a  proportionable  number  of  ftars. 

The  figjare  is  that  of  a  woman  fitting  in  air 
ann  diair,  «dd)  very  litde  covering  and  widi 
both  hands  raifed  up,  in  the  left  flie  holds  a 
branch  of  palm,  and  in  the  right  a  part  of  her 
loofc  robe  continued  from  her  head.  The 
chair  is  reprt  Tented  with  a  twifted  back,  and 
with  a  Ml'MUy  continued  tranA  erfr'  , .  I  heCe 
are  parts  neceflary  to  be  named,  becaulc  tlicic 
are  flan,  and  thote  Gonfiderable  ones,  ficuated 
in  feveral  places.  The  Aralmns,  who  • 
are  forbidden  by  their  law  to  draw  a 
tation  of  any  human  figure,  have  not  tranA 
grefled  the  command,  even  with  refpe<Si  to  the 
conftcllations  ;  they  have  put  animals  in  the 
places  of  human  figures  throughout  t!iem.  A 
Camel  knccline,  is  in  thu  place  of  Hercules, 
ajid  there  is  a  uiidi  lu  a  chair,  in  the  place 
of  CaiHopeta. 

Cai&opeia  is  fixated  ^etinsen  C!^plm> 
AndrooMda,  and  Pec(ia%  Qq^jpepa  js  behind 
her,  Ihe  hand  which  bqlla  1m  fceptre  c^nx^ 
very  near  to  the  hinflerpaft  of  her  chair ;  An- 
dromeda and  Pcrfeus  are  before  her,  the  onp 
toward  her  head,  the  o^er  tow^d  her  feet ; 
the  rigl»t  ft>ot  of  Andromeda  corncs  near  Jicr 
left  elbow,  and  the  fwofd  of  PerfeuB  cojxies 
very  near  her  acm,  in  whifh  the  palfHrWaW** 
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.  .  Tht  aodeats  were  weU  acquvoted  whb 
i  Jitt  conftellation,  they  counted  oolj  tfaiiteen 
/.^an  indeed  in  it»  bitt  Hi^  wen  In  moft  cafes 
r  bcbw  die  tniBiiiimbcrieite^edtoning  only 
thofe  (lars  withb  their  out-Unes  of  the  figfuocb 
df  which,  as  wc  have  none  of  their  drawing 
prcfm'cd,  wt  therefore  cannot  judge;  or  only 
counting  the  principal  and  mcft  conlpicuous. 
Hipparchus  has  allowed  thirteen  itars  to  Cai- 
fiopeia,  aad  Ptokmy  has  given  it  ^  fiune 
nuBiber*  Tydio»  vriie  foaiedmes  reduoes  die 
account  in  the  ^afteUatum  below  the  old 
inidber,  hat  fwdled  <his  to  twice  the  qyian- 
tily.  Hevelius,  who  liidlowed  him,  has  car- 
ntd  it  yet  further,  he  counted  thirty,  fi  ve n  f^ars 
in  Ca£kpeia»andFlainikadnoieiiithanhfty- 
jive. 

Among  this  number  tlicre  are  not  ajiy  that 
are  very  confidcrable  in  fize.  ThefC  are  only 
two  of  t&e  itl^-five  which  have  been  account* 
cd  by  any  to  be  of  die  Second  magnitude,  and 
even  tfaefe  odien  have  icduccd  to  die  duid  $ 
tor  the  detenninatiun  in  this  refpc(fl  is  \  ery  ar- 
bitary,  no  bounds  or  limits  being  hxed  for 
cither  order.  Thefc  are  the  one  in  the  mid- 
dle of  the  fcftoon  in  the  chair  back,  called 
Lucid.i  Cathedra,  and  the  other  the  large  one 
in  the  breait. 

Therehas  indted'appeared  aftar»  and  a  fixed 
fiar  tooy  much  fiiperior  to  what  are  called  fiars 
«f  tlfefifft  m^iitude,  in  this  conllellation*  It 
was  bfger  to  ^ipanuice  than  the  planet  Ju- ' 
pitcr,  and  appeared,  as  faid,*at  otice  in  its 
full  luflre.  It  was  in  thv  vear  1 572  that  ic  was 
fcen,  and  it  lafted  eightet  n  i-i.  uths  ;  but  all  the 
time  diminifhing  in,  ii^e  sind  brightneis.  This 
w3l  be  mendofied  'at'Ui|ge  bereafter,  under  t^ 
modi  of  NswStaks  s  itis  ene  of  diofc, 
and  i»  indeed  to  be  ifdcidkied  to  die  gccount  oij 
theconftelhtioyii^opcrlycouitting^cr,al^ 
{een  at  all  times,  it  it  doubdeb  ai|;ir?gr9- 
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there,  eidier  it  nvohwt  in  t  loiig  peried  round 
its  own  aadsy  andbas  adutandjui  enlig^MBn* 
cdliniace^whidiitattimespBilentBtpiia}  or 

it  has  its  face  liable  onoccafion  tobeobfcured 
with  fpots  altogether,  as  we  fee  that  of  the 
fun  in  pnrt,  and  therefore  is  only  vifiblc  at  • 
certain  times.  This  is  more  confnicuoufly  the 
cafe  witli  fome  other  of  the  finaller  new  ftars, 
as  they  are  called }  but  it  is  probably  the  l<uu^ 
regulation  dwt  holds  widi  fdpeft  to  all. 

The  ittft  .fif  dip  tain Caffiopota are dtf. 
pofcdwitb  a  0eatdcalflf  equality  over  the 
wbole  fliwdhdhdiwi,  mudi  jBcre  fo  dian  b 
ufually  the  cafe  $  dieee  are  two  confideiable 
ones  in  her  face,  two  or  three  in  her  arms, 
three  in  the  pahn-branch,  and  fevcra!  on  hec ' 
legs  ar.d  body,  as  wcU  as  on  the  jih&icnt 
parts  of  the  ch«ir. 

Xhc  GrcL,ici  probably  received  this  figure, 
as  they  did  the  reft,  from  tlic  Egyptians,  and  , 
4lot  knowing  to  whom  ellie  they  ihoulU  attii- 
bute  it,  they  added  it  to  the  ftmfly  in  die 
neig^ibottriiig  pan  of  the  heavens.  Thejrmake 
her  the  wife  of  C^pkcus  and  moOier  of  An- 
dfoniflda.  They  reprefent  her  as  having  been 
very  proud  and  handfome,  and  relate  a  ftory 
of  her,  having  provoked  the  Nereids  to  ftand 
the  comparifoa  of  beauty  with  her,  in  confe- 
quence  of  wiucn,  they  lay,  flic  was  thrown 
up  aiJlong  tiie  ibrs,  and  there  placed  with  hur 
head  downwards,  as  a  punfinnent  for  her 
fidfttce  and  fride« 

We  Aid  die  %iie  ww  mft  unhretftlly  al^ 
lo«ed  t»  diis  eenftclhtions  for  befide  the 

Arabs  placing  a  Dog  on  the  chair  or  throne, 
we  fee  many  old  writers  callir^  the  whole 
afterilm  by  the  name  of  the  Caiion>  or  Laco- 
man  key. 
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Nrvrrnf  ':rtrnvtm  per  cloufirM  UH§tMI  fiSfWIW 

Byt  the  generality  of  the  old  poets  call  it  Caffio- 
rpda.  ManOhii  gpvei  it  ilui  imie,  and  even 
fomwwHiwam  ^  oocdkm  of  her  obtaming 
Ihitfitittticn  in  tin  heavens.  He  caQs  itheing 
made  confpicuous  by  way  of  puniflunent,  and 
fuppoTes  her  placed  there  to  fee  the  deftru^ion 
©f  her  favourite  daughter  Andromeda,  who  is 
chained  jull  by  her  to  the  fhoi  c,  to  be  devoured. 
In  the  lame  manner  aitb  the  Britilh  poet,  who 

caUsit 

ntitJIm^dJBihUpU  fum  Oat Jtnvi 
T$/k  bit  beautfs  frmfi^imn 

This  wa-s  the  origlna!,  and  this  has  continued 
to  be  the  general  fenfe  of  aihtmoineiv  about  it. 

Among  the  enthufiafls,  who  would  have 
Jbiplmilorics  conuBeaMfated  by  aU  the  con- 
fleDaliom,  we  find  Schiller  oJUi^ihb  Saint 
Maiy  Magdalen  I  and  Haitfilorf;  who  always 
haa  feeonrfe  to  the  Old  Teibinent  on  thefe 
«ctafions»  calling  it  fiaifalhdn. 


CAS  FOR.  According  to  the  Greek  febu- 
liib,  one  of  the  names  oi  the  c(  nflellation  Ge- 
mini, i  hey  fuppoled  the  rwo  figures,  which, 
from  the  origijul  pair  of  Kids  fomc  of  their 
pndeoeflan  had  laUed  up  two  children,  to  be 
CaflorandPoUttx;.  ^Gimini. 

CATALETTO.   A  name  by  which  the 

Italian  writerj  have  called  the  conftelktion 
Urfa  Major  i  they  have  the  cuftom  from  the 
Arabians,  who  call  the  Grcatrr  and  LefTer 
*     '  iFeretrum  Majus,  and  iactrumMi- 
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die  wioad  Gataleuo  fignifying  bier  hj^ 
their  language.  ^tvUftSA.  /  * 

CATHEDRA.   A  name  by  which  loiae 

have  called  the  conftellation  Cailiopcia  }  it  is 
one  of  the  old  Latin  names,  mentioning  the 
chair  inftead  of  the  pcrfon  fitting  m  it.  They 
called  it  atfo  Sedcs  and  1  hronus,  and  ScdZ. 
Regiaj  and  the  Gnefcs  by  a  name  cxprcHing 
a  woman  on  a  throne. 


C  AUN.  A  nane  by  which  ibme^  who  affoA 
to  ufe  uncommon  words,  call  the  planet  Sa. 
turn.  It  is  one  of  the  old  oriental  flamm  of 
this  planet.  The  Chaldeea  uicd  it. 

CECROPS.    A  name  by  which  fome  of 
the  old  allioiMnBical  writers  called  Aqu»ius 
They  leUutthathe  reigned  before  the  ufe  of 
wines  was  known,  and  that  the  itm  wasa  fym- 
bolof  theufe  of  water  in  lacriiiccam^ 
very  eady  ages.  AvAqyAUva. 

CEDRON.  According  to  Schickard,  and 
his  followers,  one  of  the  conftellatlons.  *Tis 
one  of  thoic  wh  ch  they  have  not  new-formed, 
hut  only  new-named.  This  author  calls  tho 
Eri«taw»  by  the  nanie  oi  the  brook  Cedron, 
mentionedinthefcriplMresi  but  Schiller  deOres 
that  it  may  be  called  the  Red  Sea  thnwdi 
which  the  Ifiaelites  palled. 


CELESTIAL  CIRCLES.  There  ii  no 
pomt,  nor  any  circle  on  the  earth  that  amf 
not  be  conceived  as  extended  up  to  the  heavens, 
or  the  region  of  tht  fixed  ilais :  it  there  afflimes 
the  iame  name,  only  with  the  addiuon  of  the 
woni  celdbal,  iDdiftii^it  fiom  that  which 
IS  underftood  as  ddcribcdontheearth'ifuite. 
All  th.e  dides  therefore,  which  wefeenarM 

^tttbecomagMwaof  tfaeceith^wennrV 
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fofecoodniedflnittipt  andnacked  i^ioiitiie. 
concave  (phert  of  die  heavena; 

Thus  the  poles  of  the  earth,  to  begin  with 
Choic  points  (for  on  their  fituationdq-cnds  that 
of  fome  of  the  principal  circles)  arc  fuppofed 
continued  up  to  thcfldes,  and  arv  liicre  called 
the  celcAiai  poles,  or  the  polos  of  the  l;ca- 
vnii.  The  earth  Rvclving  u^on^luer  own 
axis,  Ifaat  axis,  coniidend  as  a'lini^line 
pdSng  dumii^tiaoenCR^  mnftcome  to  the 
liiifioe  in  two  oppofite  points,  and  diefe  two 
points  are  called  from  their  place  on  its  fur- 
face,  the  poles  of  the  earth,  the  north  and  the 
fouth  pole.  This  axis  of  the  earth,  if  fup- 
pof(»l  continued  through  the  earth,  and  each 
way  canied  up  to  the  fphere  of  the  heavens, 
wwdd  touch  that  fphere  in  two  points  exadly 
cofrefpondtngtothe  two  poles  of  the  earth. 
Thefe  are  fixed  poinfeitberefen  in  the  heavens, 
under  the  names  of  the  anftic  and  antarctic 
pole,  and  fomctimes  under  the  names  of  the 
north  and  fouth  pole,  though  that  lefs  properly, 
becauie  it  confounds  them  with  thofe  of  the 
earth* 

Fiom  tlielb  two  points  upon  the  earth's  fur- 
fiiceismadeltsfiiftdivifi^  Tbbisdooeby 
a  ctidecnoompaffii^  the  whole  furface 
of  the  gjbbeb  and  placed  at  an  eqaildifiance 

from  the  two  poles.  This  circle  is  called  the 
equator,  and,  in  common  fpeech,  the  line.  If 
the  plane  of  this  circle  be  conceived  as  ex- 
tended like  the  two  points  or  ends  of  the  earth's 
axis  up  to  the  ftarry  heaven,  it  will  become  a 
dide  pafling  in  the  fame  manner  round  the 
whole  concatie  of  the  heavens  at  equal  diftancc 
from  die  two  poles  of  the  heavens,  and  it  will 
delcribe  what  is  called  the  cdeflia]  equator. 

For  the  farther  divifion  of  the  earth  in  the 
lame  dirc£Hons,  we  conceive  certain  other  cir- 
cles, as  many  or  as  few  as  we  pleafe,  en- 
compailuig  the  furface  of  the  earth  between 
die  censor  and  cither  pole.  Thcfc  circles. 


being  in  all  parts  at  equal  dlfiance  from  the 

equator,  and  confcqucntly  in  all.their  paits  at 
equal  dilbincc  from  the  pole,  run  parallel  with 
the  cquato'-,  and  arc  thence  called  parallels  to 
!t,  or,  in  limp'icr  exprcflion,  parallels.  Thefe 
may,  in  tlie  fame  manner  as  the  equator  itfclf, 
be  all  confidcrtd  as  removed  into  the  fphere  of 
the  heavens,  and  the/  wiD  there  delcribe  pa- 
ralleb  alfo  to  the  cqualoc^  which  will  be  called 
parallels,  and  parallels  to  the  equator  j  as  well 
in  the  ikies  as  on  the  ground.  As  thefe  pard« 
Icls  are  fmaller  and  (mailer  in  extent  on  the 
earth,  as  they  recede,  from  the  equator,  and 
approach  toward  the  pole,  To  it  is  alfo  in  the 
heavens,  thofe  arc  the  largell  which  arc  nearcft 
to  die  equator,  although  none  is  altogether  fo 
liirge  as  the  equator;  and  thofe  are  fiwdkft 
which  are  neareft  to  the  poles  of  the  heavens. 

When  the  earth  is  thus  divided  by  the 
equator  into  a  northern  and  fouthem  hemi- 
fphere,  and  each  of  thofe  hemifpheres  is  a»ain 
divided  in  a  parallel  direction,  into  portions 
of  what  extent  wc  pleafe,  by  pai  allels  drawn  at 
diflerent  dUbnces,  it  is  next  rcquixcd,  as  theie 
paiallds  will  nuuk  the  diibnoe  of  places,, 
north  or  finidi,  that  is  toward  the  nordi,  to- 
ward the  fouth  pole,  to  fijid  feme  other  divi« 
Hon  of  the  earth,  in  confequence  of  which 
their  dilbnces,  eaft  and  weft,  may  be  afccr- 
taincd ;  that  by  this  means  the  abfolute  place 
may  be  determined.  To  this  purpofe  a  fc- 
condary  circle  mull  be  devifcd,  that  is,  a 
circle,  which  fliall  cut  the  great  circle  al- 
ready eflabliihed  at  rig^t  angles.  To  this 
purpofe  men  eftabliih  what  tiiey  call  a  me- 
ridian, a  firil  meridian,  or  great  meridian,  in 
fome  part  of  the  earth's  furfiwe.*  This  is  a 
great  circle  of  the  earth,  pafling  over  the  place 
from  whence  it  is  named,  through  both  the 
poles.  The  Greeks  made  this  pafs  over  the 
iiland  of  Hera,  one  of  the  fortunate  Ules^  pro- 
babi/  our  Teneriifi:^  and  man/  of  die  too- 

derjit 
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^enif  bxve  fbOfflftdaidD,  indciligllieiieH- 1  lesveiu,  hafe  tfidr  origin  from  thcfe  ontfb 
dhn  paffing  over  the  Pike  of  Teneriffe,  to  |  furftce  o£dicear*i  wc  find  Aat  a$  thcfe  me- 
be  the  firil^  or  die  great  meridian.  But  in  [  ridians  are  all  circle*  cutting  the  equator  of 
thU  thqr  arc  not  agreed,  nor  have  they  the 
fame  reafon  for  agreement.  The  Greeks 
nicafurcd  in  longiiudc  oidy  from  the  weft  eaft- 
uaid,  fo  that  they  naturally  chofc  for  their 
firft  meridian  die  moll  W^n  part  of  the 
earth  that  wa«  known  to  them ;  but  we  mea- 
ihre  horn  k  eadi  way ;  and  as  we  fpcak  of 
die  £ftance  of  places  in  longitude  eail  and 
weft,  we  ufually  (vc  this  fitft  meridian  at  die 
place  where  we  write. 

Whcrefoever  this  meridian  is  placed,  it  be- 
comes a  circle,  which  paffii^  throtigjK  bodi 
tfw  poles,  and  cottii^  die  equator  ati^ht  an- 
gles, dividei  Ae  card^  into  two  eqnal  hemi- 
(jphdei  cell  and  weft»  as  the  equator  had  di- 
vided it  into  two  hemifphercs  north  and  fouth. 
Thus  the  furfacc  of  the  earth  being  divided 
mto  four  quarters,  it  is  cafy  to  fay  in  which  of 
them  any  place  that  rs  mentioned  Ifes,  and  with 
a  very  fmall  addition  to  afcertain  the  very  fpot. 

As  the  aflnmooier  oodtehras  a  mimbcr  of 
cttdeSy  as  many  as  he  pleafes,  marked  on  the 
furfiwe  of  the  earth  panllel  to  die  equateur, 
smd  called  paralleb  s  lb  he  conceives  a  great 
number  of  circles,  as  many  as  he  plcafcs. 


tlie  earth,  and  paiHng  through  both  its  poies, 
fo  there  are  conceived,  in  the  concave  fphere^ 
ot  the  heavens,  a  number  of  circles  (as  man/ 
as  the  ^tStyftt  pleales)  catting  the  odelitf 
itfut^^'Olff^a^  and  faffing  diroiig^ 
bodkdtefiDl^tr  diefe  arecaHedctrdes  ofdedt^- 
nation  ;  and  the  ufe  of  them  a  to  meafurrf 
the  diftance  of  any  point  of  the  hcavtns  front 
the  equator.  Thus,  if  we  are  to  fpcak  of  thef 
place  of  any  fixed  ftar,  or  any  other  of  the  lu- 
minaries^ as  above  or  below  the  equator,  the 
term  ufed  to  diis  purpolb  it  the  dnrHnation  or 
thatlltf,- rfaktborlbttdidfdieeqiuttor.  1^ 
fi«M  due  diattfiefefecondaieyto  the  equated 
are  called  circles  of  d^Knadon  }  and  as  eveiy[ 
circle  of  the  fphere  of  hcaverr,  as  well  as  (hat 
of  the  earth,  is  confidered  as  divided  into  three 
liundred  and  iixty  part?,  called  degrees,  and 
each  of  thel'e  degrees  into  rixty  minutes,  and 
on  by  fixties  ;  the  place-of-dte  Bat  is  tsCKfy 
meafiired  upon  one  of  diefe  dides,  being  the 
afc  of  that  dtie  mtucepltd  bttwifsii  the  ftak^s 
place  and  thecelcllialeqtMllor}  which  difbnce 
is  meafured  in  degrees,  number^,  and  feconds, 
upon  one  of  thcfe  circles  of  dechnntion,  pa/fing 
drawn  on  the  furface  of  the  earth  lilce  the  firft  j  through  the  jwint  of  heaven  in  which  the  Har 
mcridlaa,  each  pafling  through  both  the  poles, 
and  cutting  the  equator  at  right  angles  :  thefc 
are  all  of  thcin  called  meridians,  and  are 
named  £rom  the  piaoes  over  wMdi  they  paft, 
as  the  ineridiaii  of  Loadona  the  meridian  of 
Paris,  and  fo  of  die  reft. 

As  the  diftance  of  a  place  from  the  equator^ 
that  is,  its  latitude,  is  determined  by  the  paral- 
lel under  which  it  lies,  meafured  upon  the 
n;cridian  ;  fo  the  diftance  of  any  place  from  the 
ftrft  meridian,  eaft  or  weft,  that  is  its  diftance 
in  longitude,  is  marked  by  the  nMridiam»  and 
^Mdined  upon  the  equator. 
HoWf  n  die  ciiclei  of  die  ipfacRof  Ae 


is  ;  and  this  declination  is  either  north  or  fouth, 
as  the  itar  is  on  one  Ade,  or  on  the  other  of  die 


forty-ei^t  conAeUlttioii*  ttendoned  by  all  tfaft 
Greek  writers  on  aftronomy,  and  from  them 
taken  into  the  fchemcs  of  the  heavens  by  thofc 
of  all  other  nations.  The  Centaur  is  a  con- 
fteUation  of  confiderable  fize,  and  althou^  it 
doeiait  eoa^rifeaniiaikertfflSinip  great  ia 
piopocooftfiO'iii  eictcnt  M  ftnie  odiciSf  it  htt 
fenwagr  coofideaUefine^  and  dielb  di^jidM 
ibhapinly,  diatitkniycon^piciioin. 

Il 
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It  it  v^neTeiitcd,  in  all  the  (cbnam  of  the 

heavens,  in  form  of  thnt  imaginary  creature 
formed  of  the  human  figure  and  that  of  a  horfe. 
It  is  a  man  to  the  waift,  and  from  thence 
downward  an  horfe.  He  ts  reprefented  in  a 
poftnic  of  walking}  and  has  in  his  right  hand 
n  fpcar*  in  the  kft  he  holds  a  wolf  hy  the 
fere  paw,  and  is  piercing  it  with  the  weapon 
in  the  other ;  but  the  Wolf  is  properly  another 
conftellation,  and  will  be  defcribed  in  its 
place,  and  under  the  article  Lupus.  The 
fiTiire,  allowing  for  the  natural  monitroufnefs 
oi  joining  the  human  and  the  beftial  form,  is 
wdl  drawn,  and  appears  as  in  ether  delinea* 
tiens  of  the  Centaur. 

The  coiifldlations,  between  and  among 
which  the  Centaur  is  placed,  are  the  Scorpion, 
thcHydra,  thcRoyalOak,  the  SouthernTrian- 
plc,  and  the  Altar.  The  Scorpion  is  llrait  Ix:- 
tore  him,  and  the  head  of  the  Wolf,  which  he 
holds  In  his  hand,  towhes,  or  neariy  touches, 
the  claws  of  diat  animal.  The  tail  of  the 
Hydra  is  juft  over  the  head  of  the  Centaur, 
the  Royal  Oak  is  clofe  behind  him,  the 
Southern  Triangle  is  under  his  feet,  and  the 
Altar  at  a  little  diflancc  below  them. 

The  antient  aitronomers  couiited  thirty-fevcn 
ftars  in  thijs  ooBftdladon  i  Ptolemy  fets  dawn 
that  ntimher,  and  he  doitbtlefi  took'  it  ftom 
Hippaithus;  flamftead' allows  onty  tUrty* 
five.  Of  thefc  there  is  not  one  of  the  firft  mag- 
QitudOi  but  there  is  one  of  the  fecond,  which 
makes  a  very  confpicuous  appearance  ;  it  is  in 
his  (houlder.  Seme  have  v/.uitcd  to  reduce 
the  charaticr  of  this  liar  to  that  of  a  tliird  in 
magnitude,  but  it  is  truly  and  properly  a  fecond. 
Hiere  are  iooie  odier  very  bright  and  fair 
imes,  ibton^  ofimaBernnignitiide,  anddiey 
are  difpofed  very  happily.  There  is  one  irj 
the  hoof  of  the  left  fore  foot,  and  another  in 
the  n<?ht  iej;,  about  four  very  confptcuous  ones 
in  the  body,  and  four- very  happily  difpofed  in 
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the  fine ;  fe  dut,  upon  the  whole,  the  figure 
is  extremely  well  defined,  rrtd  confeqiieittI|f 
eafy  to  be  diftinguiQied  m  the  heavens. 

A  figure,  part  man,  part  horfe,  mlrht  very 
eafily  have  its  ufe  in  the  hieroglyphics  of  the 
EgypdanSy  and  it  is  very  probable,  that  dienoe 
was  its  true  ocig^  The  delineation  beii^  one 
in  ufe,  on  odier  oocafiooi  might  odify  hi  fe» 
moved  Into  the  heavens  ;  and  it  is  moft  pro- 
bable, that  although  we  do  not  know  the  ori- 
ginal meaning  of  the  form,  this  was  tCs  mtre< 
dufSlion  into  the  fphere. 

TheGreekSt  howefw,  wlw'liift  recdred 
aftvonomy  0mmi  £gfpC»  thou^i^  that  aa  diqr 
weie  to  fpread  it  thro^  die  reft  of  the  wodd, 
they  might  claim  its  invention ;  with  this  d^- 
fign  they  adapted  fome  part  of  their  hiftory  to 
every  one  of  the  celeftial  figrs.  Thry  tdl  l-s, 
that  this  Centaur  was  the  famous  Chiron,  the 
moil  honourable  of  that  form,  and  that  he  w^s 
for  his  virtues  raifed  to  a  place  in  die  heavens. 
They  fay,  he  was  the  Ion  of  Saturn  and  Phi- 
lyra  i  thait  he  excelled  not  only  the  reft  of  the 
CentauiSy  but  ail  mankind  in  juftice  and  in 
wifdom,  and  was  the  tutor  and  educator  of 
iEfculaptus  and  Ach-Hes.  They  add,  that  he 
perifhed  by  an  arrow  of  Hercules,  but  that  it 
was  by  accident,  tliough  they  do  not  agree 
what  the  accident  was.  Some  fay,  as  they 
were  convetitng  together*  he  dropped  one 
on  Ua  loot}  others,  dia^  woodeiim  horn 
fiich  Httle  wcapeoa  could  do  fijch  exeou- 
tion,  he  had  taken  up  the  bow,  and  waa  St- 
ting  one  to  it,  but  being  unaccoffaned  to  thoie 
arms,  that  it  fell  and  killed  him  by  a  wound 
in  the  foot  ktt  they  all  ;^ee  that  the  hurt 
was  received  there.  Jupitpr,  they  fay,  taking 
compaiiion  on  him  for  lua  ui^tinicly  fate, 
took  him  up  mto  the  heavens,  mriicte  his  figure 
is  fecn  over  an  akar,  with  aheaft  in  his  hands 
wUch,  diey  lay,  he  is  about  to  fiicrifice. 
This  is  the  gennal  iloiy  of  die  Centaur,  as 
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delivered  by  the  mythologift? ;  but  as  there 
have  been  more  Cciuaucs  bcfidc  Chiron,  they 
are  not  all  perfcdiy  agreed  about  whidi  of  the 
famitjr  this  was.  Sevend  of  die  old  writers 
among  them  fay,  it  ts  Phalei  the  Cditaur,  fa- 
mous for  divination,  and  they  fuppofc  him 
reprefenteJ  vrlth  n  victim  in  his  h.uui,  and 
about  to  oftcr  it  at  the  alt^r,  to  convey  an 
idea  ot  his  ulual  way  ot  prophclying  future 
cvaits.  1  he  Greeks  would  have  obtained 
mofe  credit  in  general  for  their  ftoric$»  if 
they  had  kept  always  in  the  fiune,  but  when 
HnBf  diiag^ted  with,  one  anotlier,  few  could 
he  lodined  to  believe  ajiy  of  them. 

Schiller,  who  has  hnfiifhcd  all  the  old  con- 
Oellations  out  of  the  heavens,  calls  the  ftar?, 
ot  which  the  Centaur  is  formed,  Abraham  and 
ilaac« 

CENTRE  p/a  Grdi.  The  point  ftom 
which  the  circk  is  drawn.  This  is  exa^ly  in 
the  middle  of  the  figure,  and  at  the  fame  di- 
(lance  from  nil  parfi  of  its  circumference  i  if 
the  circle  be  drawn  by  a  line  f'aftencd  at  one 
end,  this  is  the  place  where  it  is  fo  faftened  ; 
if  by  a  pair  of  compares,  it  is  die  point  in 
which  th^iixed  ibot  of  the  inHnimcnt  is  pb- 
ccd,        die  other  pedonitt  die  nvotudon. 

I CEPHEUS.  One  of  the  confieUations  of 
the  northern  hemijphere,  and  a  very  confider- 
able  one.  Ccphcus  is  one  of  the  forty-eight 
old  afterifms,  and  is  mentioned  by  all  the 
writers  of  aftronomy.  It  is  a  ver)  large  con- 
ikllation,  extending  fevcral  ways  to  a  con- 
iiderable  breadth,  but  itdocsiMtcaraprrilCfid 
a  g|«at  number  of  ftars. 

It  is  the  figure  of  a  man  ftanding  in  a  firm 
poftuie,  with  his  legs  at  a  diibnce  (torn  one 
another,  and  his  aims  extended;  having  a 
crown  upon  his  head,  a  Iccpier  in  his  left 
hand,  and  in  his  rtglit  holdiiig  tip  a  pait  of  a 


garment,  which  falls  over  the  lower  part  of 
his  body.  The  other  conftellations  which  fiir- 
round  Cepheus  are  the  Serpent,  the  Litde 
Bear,  the  Camdopardal,  Caflic^a^  the  Li- 
zard, and  the  Swan.  His  back  is  toward  die 
Serpent,  his  face  toward  CalTiopeia,  his  ri^ht 
foot  comei  juft  upon  the  origin  of  the  Bear's 
tail,  the  Swan  is  behind  his  (boulders,  and  the 
Lizard  over  hi »  hcid . 

The  antients  counted  but  tiiirtccn  ftars  in 
this  Ivgfi  cooftenation.  Ptolemy's  catalogue 
allows  it  no  more}  Hevdius  gives  it  fifty- 
one  ;  but  Flamftead  reduces  die  luunber  to 
thirty-five.  There  is  one  of  thefe  amongft 
the  rays  of  his  crown,  fe\'crai  about  the  head^ 
one  at  the  t'>p  of  the  fccptcr,  two  or  three  in 
each  arm,  fcvtral  upon  tlic  body,  one  on  each 
knee,  and  a  large  one  toward  the  lower  part 
of  the  left  leg. 

The  Greeks  telb  us,  that  this  Cepheus  was 
a  king  of  Ediiopia,  and  the  father  of  Andro- 
meda, die  princels  who  Mras  delivered  up  to  be 
devoured  by  a  fea  monflcr,  and  whcnn  Per- 
feus  rcfcucd.  The  I.uly  and  the  hero  have 
their  place  among  the  conftellations  to  com- 
memorate the  Uct,  and  the  hillurians  have  re- 
moved the  father  alfo  ihtthtr,  a:>  a  rcw.xrd  lor 
his  pety.  Caifiopeia,  for  (he  was  die  modicr 
<^  the  bdy,  had  brought  diis  mifidiief  on  her 
family  and  country,  they  tell  us,  by  her  va- 
nity and  pride  in  her  beauty  ;  but  (he  alfo  is 
got  up  Into  the  heavens,  and,  in  the  h^'iircs  of 
the  conftellations,  Cepheus  is  painted  with  his 
eyes  directed  toward  her. 

Amon^  the  nick-named  conftellations  Cc- 
pheus  makes  a  very  confiderable  hgurc.  He 
is  made  by  ibme  of  die  enthuafifts,  who 
have  ^ven  rife  to  that  cuftom,  die  firft  of 
martyrs,  and  by  feme  the  wifeft  of  men. 
Hartfdorf,  who  always  has  recourfe  to  the 
Old  Tcftament  on  thefe  occafions,  calls  it 
Solomon  i  butSchiilcTy  whoiezeal  is  all  dc- 
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vote  J  to  the  new,  makes  it  St.  Stephen.  Rut 
■  thefc  are   foolilh   innovritions ;    they  wouJd 
make  a  great  deal  oi  confufion  in  the  fciencc, 
if  any  boJ/  regarded  "Aemy  Iwt  no  one  does. 


ICERBERUS.  One  of  the  newconfleUa- 

dam  formed  by  Hevdius  out  of  the  unformed 
Ibn,  and  added  to  the  forty-eight  old  afte- 
riiini.   Th»  contaua  only  four  iUn. 


CKRES.  A  nanie  which  fome  of  the  old 
albronouiers  have  called  the  conftdlation  Vir- 
^  The  Egyptians,  yrbo  denSed  die  figure, 
ffm  it  no  wings,  Aef  meant  bf  it  only  a 
harreft- working-woman .  The  ear  t£  com  in 
her  hand  denoted  this,  but  that  ear  has  aiade 
her  be  taken  Sf>r  Cores.  Su  Virgo. 

CERUCION.  A  name  by  which  fouic, 
who  love  uncommon  word«,  have  called  the 
confletlation  Cofona  AliftnHs.  It  b  a  Gieek 
name,  and  %ufies  die  fiune  vndi  Caducetis ; 
that  beii^one  of  thoTe  iigiures  under  which  die 
£gn  was  or^sinaJly  fepvefented. 

CETEUS.  A  r^ame-by  which  fome  old 
authors  have  called  the  cunik-ilatiun,  which 
Ptolemy  only  has  named  Engoiiafm,  a  man 
on  his  kaec;),  and  wiuch  the  Greeks  ha\  c 
called  Hercules.  Thole  who  <€aU  it  Ceteus, 
&y,  he  was  a  hrodier  of  Lycaon,  king  of 
Aicadia,  md  diaC  the  nymph,  transformed 
into  die  GftaftBear,  was  notCaUifio«  diatmo* 
fi|wdi's  daiigMcr«  but  Mcgtflo  Ceteitf. 

ICETUS,  the  JVhafe.  One  of  the  conftel- 
l.<ttium  of  the  northtrn  h'-inifphcie,  but  at  a 
coiifiderable  dtiiance  lium  uie  pole.  It  is  one 
of  dbe  o)d  6>ity-eight  which  the  Gneks  re- 
ceived from  die  Egyptians,  and  whidi  they 
afterwards  tau^  to  die  lefl  of  die  world.  It 
i»  im  aMHinoiiflf  Jatige-conftdlatiQiH  on6  of 
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the  greatcft  indeed  in  the  whole  hcavcnu, 
but  in  proportion  to  its  extent  it  contaiiii> 
fewer  (lars  than  nioft  odien. 

Many  of  the  antmak  of  the  heavens  are 
veiy  uidike  to  all  that  are  upon  the  eardi,  and 
diis  IS  one  of  them.  The  figure  under  wfaicli 
we  always  fee  it  reprefented  in  die  Ichemes  of 
the  conllellations,  hc'mg  like  no  creature  in  die 
animal  world.    At  firft  fight  it  hath  a  great 
deal  of  refemblance  to  the  .^gipan,  whole 
figure  is  called  Capricorn  among  the  ftgns  of 
the  zodiac ;  having,  like  thai,  two  legs  before, 
and  die  tail  twifted  and  turned  up.    It  is  a 
monfter  mdi  the  head,  nedc,  and  Choulders 
very  like  die  quadrupcde  kinds  ;  what  diere  is 
of  fifii  about  it  is  from  the  ihoulders  to  the 
tail,  and  there  it  has  le&  than  Capncom,  that 
creature  having  fins  at  the  fides,  which  this 
wants.    Thr  pnfture  of  this  is  alio  fomewhat 
like  that  o\  CVi[iricorn.    The  head  is  figured 
very  large  and  ot  a  lb.inge  funn,  the  mouth 
like  that  of  a  lion,  and  aimed  widi  terrible 
teedi,  the  neck  b  diick  and  ihort,  the  breaft 
large  and  prominent;  fvom  die antericn- part 
of  it  there  grow  two  vciy  diick  legs,  widi  feet 
at  the  extremities,  which  are  broad,  webbed, 
and  have  long  and  fharp  claws.    The  body, 
from  this  part,  grows  finallcr,  and  is  termi- 
nated by  a  broad  tail  j  but  this  is  vertical 
in  tlic  generality  of  fiihcs,  and  not  hoi-izontal 
as  in  die  whale.  It  b  a  thing,  perhaps,  un- 
obfeived  by  painters,  hut  naturalifts  know, 
that  the        cetaceous  kind,  or  all  diefiihes 
belonging  lo  the  whale  cla{s,  have  the  tail 
growing  crofs-wifc  to  the  body. 

The  conftellations,  that  are  about  die  Whale, 
arc  Taurus,  Aries,  Plf.cb,  and  Eridanus.  Th^ 
jiuli  IS  at  a  liule  diltancc  above  and  before 
h jr.  \  Aries  U  almoft  dire^Uy  over  hb  headj 
The  knot  in  die  line,  which  conne£b  die 
two'fifhes,  is  very  near  the  hinder  part  of  Ki\ 
I  neck,  and  diA  rivcf  Eridanus  pours  itfclf  ^own 
'    O  a  on. 
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on  a  l«vd  with  hUbreaft,  and  under  hU  two 
Act* 

The  antlents  counted,  in  the  conftcllation 
Cetus,  no  niorc  than  twenty-two  ftars.  Pto- 
lemy fets  down  that  number,  and  wc  know  he 
was  a  dole  copier  ot  Hipparchus,  the  iilft 
man,  fo  far  as  vfe  know  iirom  the  earlieft  bif' 
loiy,  who  made  a  catalogue  of  the  ftars.  Ty- 
cbo  Brahe  fets  down  only  twenty-one.  Hc- 
vdius,  inftead  of  diminifliing  the  old  number, 
more  than  doubles  it ;  he  makes  the  ftars  of 
Cetus  forty- five,  and  our  Flamftead  raifes  it 
up  to  nmety-fcvcn.  Yet  even  this  largeft  ac- 
count is  not  great  in  proportion  to  the  fpace 
which  the  conftellation  occu[hcs  ui'diehea^ 
vena.  Aquarius  is  Icfi,  and  the  ftars  in  him 
areaahundiedandeig^ti  and  Pifccsaie  much 
Ids*  ttid  in  diat  oonftdlation  dieie  are  one 
hundred  and  thirteen  flars,  accoiding  to  Flam- 
flead's  own  account. 

Among  the  liars  of  the  Whale  there  is  not 
one  of  the  firfl,  and  there  is  only  one  of  the 
fccond  magnitude  •,  this  is  in  the  jaw.  The 
aai^oft}\,e  third  magnitude  are  fix.  Then  are 
alTo  two  ortfaiee  odiersy  whidi  fome  make  of 
the  thiid,  and  others  of  the  fourth }  and 
among  die  &c  one  is  difputed  whether  it  be  of 
the  third,  or  of  the  fecond.  7^his,  which, 
next  to  the  ftar  of  the  mouth,  is  doubtlcfs  the 
largeft  in  the  conftellation,  is  in  the  neck, 
and  it  is  a  very  remarkable  ftar.  Wc  are  not 
to  wonder  that  authors,  who  wrote  at  dif- 
ferent times,  have  not  agreed  about  the  tugpids 
of  ttp  for  its  apparent  bigpieft  ts  not  at  all 
tuBes  die  &me«  It  is  one  of  thofe  called 
lepapparcnt  ftars,  and  is  of  the  nature  of  what 
have  been  called  new  ftars  by  the  lefs  perfe£l  in 
the  fcicnce.  All  the  heavenly  bodies,  fo  far 
as  wc  are  able  to  dncovcr,  have  a  revolution 
found  their  own  axis.  The  iun,  we  know, 
has  fuch  a  motion }  and,  as  we  underfiand  the 
ftMd  ilafi  to  he  ^  nanjr  fuai*  ive  caoiMt 
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butCQOCtlredMnto  have  die  faine.  Th& 
greater  part  of  thefe  are  luminous  all  over  their 
fuperAcies,  but  it  feems  as  if  there  were  fome 
luminous  only  in  part.  As  thcfctum  the  opakc 
fide  to  us,  they  will  be  invifible,  as  the  bright 
part  is  more  exp(^od  to  US  they  will  be  vifible, 
and  they  will  appear  hugor  in  proportion. 
Thb  litems  to  be  die  cale  uridi  all  the  le-ap- 
parent  flais»  but  it  is  in  none  lb  pvobabk  at 
in  thb  of  die  neck  of  the  Whale,  not  only  the 
changes  of  its  magnitude,  hut  tlic  periodi  of 
thofe  changes,  and  times  of  the  ?^reateft  and 
leaft  fire,  have  been  (.alcubted  wuh  lome  de- 
gree of  regularity,  though  not  perfiedtly  fixed 
and  invariable. 

.  Of  the  odierftaR  of  the  thfad  magnitude  in 
Cetusyone  is  in  the  tail*  amdKr  in  die  poAerior 
paitof  thebody,  athirdnear  totfaat,  alburdL 

nearly  in  the  middle  of  the  body,  a  fifth  in  the 
motith  toward  the  cheek,  and  the  fixth  in  die 
hinder  part  alfo  of  the  body, 

The  Whale,  as  we  generally  term  it,  dc- 
ien'cs  another  name  according  to  the  accounts 
which  the  Greeks  ^ve  of  its  origin.  That  it 
is  a  monfler  appears  fillfidently  by  the  figure 
of  it»  and  their  tboif  nudtes  it  one;  they  fay 
it  WM  die  fea-beaft  fiat  by  Nepmne  to  devour 
Andromeda,  and  killed  by  dw  moft  m^hty 
Pcrieus.  Jupiter,  they  tc!!  us,  to  console  the 
fea-god  or  it?  dellmii^ion,  anl  at  tJic  lame  time 
to  do  honour  to  t'lc  corujijcr^ir,  uiimortalifed 
tlie  conflict  by  ukuig  the  iiaui  creature  up  into 
the  fkies.  What  the  Egyptians,  who  wem 
probably  the  audion  of  the  conAdladon^ 
mean  to  have  underflood  b]r  die  creature*  is  not 
eafy  to  lay :  we  ftould  £rft  know  whether 
what  we  fee  was  die  true  figure.  The  Greeks 
were  fond  of  adding  to  the  conftcllation'^  iome 
little  part,  tl^at,  while  it  made  no  confufion  ut 
the  heavens,  made  the  figure  a^rce  with  their 
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ftory.  Hie  iword  ot  Ferfeus,  and  the  fetters 
cf  AndMcda^  an  «f  dak  iwigin,  and  very 

pigbably 
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firobably  the  fe^  of  tiiis  creature.  The  £gyp 
1^  ought  i^ft  lilt  lipm  of  *  plaki«lisk» 
Itafe  fMC  kMrt  niMk  A  nodbrof  tt»  and* 
mbiSe  tll^  it  totiie  £ible  of  thdb  ftnnT- 
tkal  writen»  have  taken  ia  no  fiars  tlntbdoog 
to  any  other  confteUation.  They  cover  a 
part  of  the  Eridanus,  but  there  is  not  a  ftar^of 
any  conieqiicnce  in  the  palt  of  it  fo  covered. 
As  to  a  coupic  thac  m  c  at  tiie  inlertion  of  the 
kgs,  it  »  only  fii^poliiig  die  oi^-line  of  the 
body  caoiuiiwl  *  Utile  kmer,  end  dKj  wiU 

^ThcendiWtafla,  wiloheve  been  for  new- 
fBoddUng  the  heavens .  have  not  omitted  this 

confteUation.  Schickard  leaves  the  figure  as 
it  was ,  but,  iiiile;!(l  ot  calling  it  the  monfter 
that  was  to  eat  up  Andromeda,  he  dcfu-cs  it 
may  be  named  Joiuw's  Whale.  Schiller,  who 
la  mora  inolant  in  hiadianga,  makea  a  new 
oonflelleiion  of  it»  mder  liie  name  of  Joncbim 
ani  Anna. 

CHABAN,  A  name  by  which  feme,  who 
love  hard  words,  call  the  planet  Venui.  'Tis 
one  of  trie  Ar^ic  names  of  that  planet,  and 
fignifies  great. 

CHAM.  A  namely  which  fome  have  called 
the  confteUation  Taurus.  The  EgypHans  fup- 
J)ofe  It  to  have  been  a  reprcfentation  of  Nizzaim, 
their  Ofiris,  who  was  the  fon  of  Cham,  and 
>^ho  taught  the  Egyptians  tillage.  They  often 
gave  the  &lbei'a  name  for  dtt  §asft. 

CHAMAH.  A  name  by  which  fome,  who 
aie  fond  of  uncommon  words,  call  the  fun.  It 
il  one  of  the  Hebrew  n^mes  of  thatfamiineiy, 
aad  figpifie<,  properly,  heat. 

IGHAMELION.  Oneoftte  aceroonild- 
ittiona  of  thefcudnmbemifphcre,  etnotpy 
pent  diftaoce  fiom  .the  pole,  k  ia  not 
alK^iBinc^iinrdfMi  Itcontuaaqeaiititjref 
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liars  thac  is  mora  than  proportmned  to  itt 
tent. 

It  ia  tepicTented  tolerably  well  in  figure 
of  the  animal,  by  whole  name  icia  called  i  and, 
hideed,  the  Am  do,  in  feme  neafinc,  eone^ 
fpond  wididiatfigiiie.  Thenew^foRnedean- 

ftellations  are,  ingenenl,  better  defignedAan 

the  old,  and  that  for  two  reafons.  The  onc» 
that  tiiofe,  who  have  given  origin  to  them,  had 
more  knowledge  of  nature,  and  were  better 
able  to  draw  the  figures  of  her  creatures,  as  fhe 
had  made  them.  The  other,  that  they  con- 
trived toicledl  fiich  figures  aa  beft  anlweied  to 
the  dHpofidon  of  the  ftua  in  the  heavem,  aa 
they  had  no  other  confideiatiott  ;  wlieieMthe 
anticnts  mennt,  by  their  figures,  to  convey  fome 
meaning  a'^  in  mythological  writing,  and  there- 
fore fixed  upon  fuch  an  animal  as  aniwcred 
that  meaning,  and  then  adapted  the  ftars  to  its 
icveral  parts  as  well  as  they  could. '  Thus  the 
modems,  when  diey  fixed  upon  a  Chamdion 
for  thecreanue  under  whofe  form  to  delineate 
tins  confteUation  (becaufe  the  di^ofition  and 
fituation  of  thofe  ftars,  with  refpeiSl  to  one  an- 
other, refembled,  in  fome  degree,  the  form  of 
that  creature)  had  nothing  to  do  but  to  draw 
the  animal  in  their  fchcmcs  as  like  to  what 
it  was  ui  nature  as  they  could  :  whereas, 
when  the  anticnts  had  fixed  upon  the  Bear,  (<xc 
its  flow  motkm,  to  comprehend  die  ftan  about 
the  pole,  th^made  no fcrupleof  adding  aloog 
tail  to  the  animal,  though  nature  hud  not  done 
fo,  in  order  to  nuke  it  compiehend  the  ftars  that 
belooged  to  .the  number  tiie7  meant  Id  mcn> 
tion. 

The  con{Vcllation<;,  between  and  among- 
which  tlie  Chanteiion  is  placed,  arc  tlic  I'  lyuig^ 
Fiih,  the  Royal  Oak,  die  Bird  of  Pa^iadife,  and 
die  Bee.  The  Flying  Fifli  haa  ita  iide-  and 
two  of  its  fins  toward  the  crooked  tail  of  the 
Chamclion,  and,  atalittlediftance,  the  Royal 
Oak  has  the  bottom  of  tta  tnwk  juft  by  the 

tail} 
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tail;  and  this  in  refpe^l  of  Uils  figure,  is 
placed,  not  on  it'?  feet,  but  with  the  belly 
,up'\\*ar(]'!.  The  back  part  of  the  head  of  the 
Chamclion  comes  to  the  tail  of  the  Birdos'  Va- 
ludiic  i  and  the  Bear,  which  U  Juft  under  the 
feet  of  the  Centaur,  has  its  hinder  port  imme- 
.iiately  over  the  head  of  the  Chamdion. 

The  ilars,  of  which  this  conftelktbn  is  com- 
|tofed,  are  ten,  and  it  has  already  been  obfervcd, 
that  thev  rirc  happily  dillributcd  over  the 
body.  '1  he  principal  of  them  arc  two  upon  the 
anterior  part  of  ilic  body  toward  the  (houlder, 
two  others  on  the  poflcrior  part  of  the  body, 
.the  one  near  die  back^  and  the  other  on  die 
thigh,  and  four  following  one  another  veiy 
happily  along  die  tail.  Two  of  thele  indie 
iniddle  are  very  near  to  one  another,  and  the 
hiiKlcrmoQ  does  not  reach  fo  far  as  the  curled 
or  twiftcd  part  of  the  tail,  that  being  the  fancy 
of  the  painter,  or  niaJc  to  help  out  the  figure. 
It  is  nccclTary  to  llie  Chainclioii,  but  it  cannot 
be  faid  that  it  is  neccflary  to  the  conftcllation. 

CHANGEABLE  STARS.  Ctartab  fixed 
ftarS}  which  are  ften  at  fonietunes,  and  are  not 
feen  at  odiers,  and  which,  during  their  appear- 
ance, dimtniih  or  cncreafc  in  apparent  magni- 
tttde  and  brightnefs  ;  they  are  called  alio  se- 
appaient  ftais.  Stt  Nkw  Stars. 

•  CHARA.  A  name  given  by  fome  to  a- 
ConftcHation,  or  a  part  of  a  conftt-llation,  of 
the  northern  hemifphcre.  This  and  Aitenon 
are  die  two  greyhounds,  or,  as  feme  call  them, 
bounds,  that  are  held  hf  Bootes,  and  liecm 
purfuing  the  Great  Bear.  This  is  one  of  the 
conftellations  added  by  Hevelius  to  the  forty- 
eight  old  ones,  ainl  dcfigned  out  of  the  un- 
formed (brs.   Ste  Canks  VfiNATici. 

CHARLES  WAIN.  A  name  by  which 
iune  of  the  aibonomical  writers,  in  our  own 
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language,  have  called  the  LefTcr  Bear.  The 
two  Bears  have  been  called  two  Waggons  or 
Wains,  and  by  tlie  Latins,  wlio  have  followed 
the  Arabians,  two  Biers,  Ftrv'irum  .Maju» 
and  Minus.  A^Uasa  MUmok,,.  ' 

,CHASARA  TSAMAGANOU.  A  torn 
bf  whidi  thofe,  who  wiH.gp  ytfj  far.  for  a 

hard  long  wood  or  two,  have  called  thoL  Milky 
\Vay,  or  Via  La^lea,  in  dbe  heavens.  The 
plain  fen fe  of  the  term  is,  not  the  Way  of 
Milky,  but  the  Way  of  Straw,  and  it  is  the 
Ethiopian  name  for  that  appearance  in  the 
heavens.  Moft  of  the  liailern  nations  have, 
in  Bice  manner,  called  it  by  *  name  in  dieir 
language,  fignifying,  like  -dlis,  die  Way  of 
Straw.  The  occafion  is,  ^t  as  the  Greek 
fable  derives  the  colour  and  brightnefs  of  this 
part  of  the  heavens  from  milk  fpilt  from  the 
nippel  of  Juno,  the  L^pdan  mytholosr, 
which  is  cvc-ry  whir  as  extravagant  as  the 
Greeks,  deduces  it  trom  fome  heaps  of  burn- 
ing fbaw,  whidi  dieir  goddels  Ifis  threw  be- 
hind her*  fimn  time  to  tune,  as  0ie  was  puiw 
fued  by  the  terrible  g^ant  Typhon. 

CHEUE  SCORPIONIS.  A  name  by 
which  fome  exprds  the  ftars  in  Libra.  The 

Scorpion  originally  occupied  two  divifions  of 
the  zodiac,  and  his  claws,  which  extended 
into  one  of  them,  have  been  fince  cut  off  to 
make  way  for  the  conftellation  Libra.  Sef 
this  farther  txfUdtud  unitr  d^wtkU  Forc  £  ps. 


CHELE  NOTIOa  A  name  pvm  by  die 
Gredt  aflronoroers  to  a  conTpkuous  ibr  in 
Libra.-  ^«  Libra. 

CHELIDONUS.  A  name  by  which  feme, 

of  the  old  writers  have  called  one  of  the  two 
fifh,  which  together  form  the  conftellation 
Pifccs.  It  is  the  northern  lUh  which  is  called 

by 
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by  diis  peculiar  name,  and  it  is  a  very  old 'de- 
nomination for  it.  The  Chaldeans  rcprc- 
fcnted  this  fiih  with  the  head  ot  a  Iwaliow.  It 
was  a  coarfe  way  of  exprciilag,  that  the  fwal- 
km^  ^hidi  is  a  bird  of  pa{%c  there  as  well 
ifk  ^if^aad,  firft  came  thither  at  the  time 
of  die  ctfing  of  that  coniteiladon.  This  was 
the  occafion  of  dK  peculiar  figure,  and  Che- 
lidon  being  the  name  of  the  Swallow,  the  de- 
nommntion  of  the  till;,  which  had  thc  head 
0^  that  bird,  from  u,  was  cafy, 

•  > 

C^ELEUB,  gr  CHELUB.'  A  mine  by 
ivhidi  tone  have'cAed'Perieiis.  It  is  one  of 
the  Arabic  names  of  that  conlleUatioit  i  ihey 
caUitaUoBalhauflL  - 

CHERii.JtNGH.  A  name  by  which  the 
aftrologcrs,  and  feme  of  the  ailronuin  jrs,  who 
love  hard  words,  have  c^ied  tiic  cuiiilellatiou 
Caneer.  It  is  its  Peifian  name. 

CHETIL.  A  name  by  whidi  fome  call 

that  part  of  the  conitcUation  Pifces,  which 
coaiifts  of  the  band  or  fillet  wliich  ties  the  two 
fifties  to  one  another.  It  is  the  Arabian  name 
of  this  part  of  the  conftellation,  and  exprcfles 
a  Tape.    Thc  Greeks  call  it  Lirion. 

CHETZ.  A  name  by  whidi  fomct  who 
ate  fend  of  hard  wocds,  call  the  Anow.  It 
is  the  Hebrew  name  of  that  coaftdlation  $  the 
void  fig^ttfics  an  Arrow. 

CHILEA.  A  name  by  whi^h  fome,  who 
are  fond  of  hard  words,  have  called  tlic  con- 
fldlation  Conrus.  It  is  one  of  its  Arabic 
namesy  they  can  it  At  Qubo,  the  Raven. 

CHIMAH.  A  wonluiedbyigmeofAe 
old  writers  as  the  name  of  a  cooAdbtifln,  and 
hj  thm  undaifiood  to  Sffofy  the.FIciadci. 


This  is  an  error,  but  it  is  a  dcep-roctcd  onr^ 
and  it  is  eafily  accounted  for.    Chimah  is 
ufed  in  the  Hebiew  bible  as  the  name  of  a 
confldhtion.  ItiBaientiQaed!i)  Job,  inlfidah, 
and  in  Aawa»  and,  being  joined  with  anodier 
word  Chefil,  it  is,  with  iliat,  in  all  die  verfi- 
ons,  rendered  the  Pleiades  and  Oliqn,  or  the 
Seven  Stars  and  Orion.    Thc  commentators 
fay  that  it  is  thc  f?.me  with  thc  Al  Tliuraiya  of 
the  Arabians,  which  iv  indeed  a  name  of  the 
Pleiades,  but  it  is  not  the  fame  with  t!;at. 
Wheiiicr  tiie  word  Chcfil  fignificd  thc  i^lciades, 
or  not,  is  anodier  confidcntioni  but  Chimah 
certainly  was  not  the  nanl!e  of  that  conflella^ 
tion,  but  of  Orion.   In  its  very  lignification  it 
means  giant,  a  name  by  which  the  Egj-ptiana 
probably  called  Orion,  for  the  adding  the 
names  of  particular  perfons  to  thc  confK!!?.- 
tions  was  an  after-trick  of  thc  Gret- ks,  v/ho 
had  an  ambition  to  be  thought  the  inventore  of 
that  fdcnce  which  they  taught  the  reft  of  the 
world  s  and  thought  they  could  no  way  (b  wdl 
anfwer  this  purpofe,  as  by  making  the  %ures 
in  die  heavens  be  undeiftood  as  reprefentationa 
of  their  hiflory.   In  thc  fame  manner  tliut  fi- 
gure in  thc  heavens,  which  they  call  Orion, . 
they  received  from  thc  Egyptians,  with  a  n.imc 
only  exprefhog  a  man,  a  warrior  of  an  enor« 
mous  fizc. 

The  tranllators  of  the  bible  were  right,  as 
has  been  obferved,  in  gueffing  one  of  the  two 
words  Chimah  and  Chefil  to  be  diie  name  of 
die  very  confidkitioa  which  die  Greeks  called 
Orion.  They  had  enoi^  to  lead  ihem  into 
the  cmr  whidi  they  have  made  in  fixing  upon 
the  wrong,  and  they  do  irot  want  .1  kind  of  jufti- 
ticationaiterwards.  Wefindthcoldaftronomors, 
ingcncral,  alledging,  that  Chimah  is  thc  fimc 
with  thc  Al  Thuraiya  of  the  .fUabians,  and  thc 
Althuraiyft  la  the  Pleiades.  Tliusweleemany* 
of  di&rent  period*  expiefHi^g  tbemfilvet  t  but 
if  we  wouUundeiftaodthetruthwearr  notto 
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jfiptk  it  in  teml|itioni,  or  oonoMntaries,  but 
in  line  origiiud*  HKieb  a  greatdealof^^ 
cully  iamaidi^oiitdieiiieniiag  of  iMvdibf 

}h»  etymology  to  thgfe  languages,  but  it  is  to  be 
done.    Wc  find  the  conftcUation  Orion  to  be 
of  Egj'ptian  origin,  we  find  its  form  to  be  that 
of  a  man  of  enormous  fize,  arid  we  Hnd  it  re- 
ferred to  by  the  old  \^aite^sof  that  nation.  Wc 
£nd  a  con(idiatiun,  among  the  few  that  are 
flamed  in  ^  biUe,  often  referred  to»  aUb  by 
the  name  of  Chimaht  and  we  find  the  original 
iigmiicatbnofthewoidClumalitobe  a  giant 
The  Arabians  of  moft  credit  have  tranOated  it 
into  their  language  by  the  word  Al  Gabbar, 
which  fignififs  alio  in  that  tongue  a  giant. 
It  is  not  probable,  that  the  f>gyptians  meant 
to  cxprefs  the  rclcmblajjce  of  any  peculiar  per- 
fon  by  tliis  enormous  figure,  they  n scant  it 
only  as  a  giant ;  and  as  they  muft  have  fame 
name  for  it,  what  b  fo  likdy  as  that  they 
flunddcallitagiant.  This  name  was  moft  pio- 
haUy  die  original  one,  and  this  was  continued 
to  the  conftellation  in  the  languages  of  all  the 
people  who  received  it,  except  the  Greeks, 
who  being  deftrous  of  having  it  fuppofed  in- 
vented among  them,  aifixcd  to  it  the  name  of 
their  Orion.    To  this  vanity  of  theirs  wc  . 
thereibre  owe  all  this  perplexity  and  error.  | 
The  tranflators  of  the  biUe  were  right  in  dieir  | 
conjoQure^  that  Chimah  and  Chefil  iigmficd  I 
fome  other  conftellation  than  Orion ;  but  if 
in''cad  of  Oriiir  the  Greeks  had  continued  the 
fimplc  name  of  the  giant,  it  might  have  led 
them  to  the  cty  mo]c.j>y  of  the  woi  J  Chimah, 
and   thzy   would  have  given  undoubtedly 
that  word  to  that  of  the  two  conflella- 
tbns.  We  very  wdl  knew  diegeniasof  die 
«»-lenial  hmguag^  runs  out  into  fufaoidinaCe 
fenfcs  of  the  fame  word,  and  thefe  very 
often  fccm,  unlcfii  to  thofe  who  can  purfue  the 
chain  of  the  fenfe,  to  loofe  fight  of  the  origi- 
nal word.   Thusyintbepreientatfe,if  Chi- 
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mdi  %dfad  a  giant,  it  wodd  alio  fignify^a 
waorior,  hecaufo  gpants  are  fuppoAd  to  he 
neo  of  .pRwivii,  and  fiiom  this  n  man  in  ww 

moiAr,  dr  a  man  in  the  ^Sl  or  pofhire  of  llj^i^ 
ing,  wiH  aUb  be  cxprefiiMi  by  it,  whether  he 
be  a  giant  or  not.  W c  know  the  affinity  of 
the  fevcral  oriental  languages  alfo,  and  we 
Hiall  mind  that  in  the  Arabic  Chamai  fti^nifies 
to  girJ  the  fwori  upen  die  tlagh,  as  the  fcri{>ture 
expivfibs  it,  or  to  put  on  amoir.  Thus  we 
lhaU  lee  that  the  faife  of  Ae.  wioid  Chhiiah^ 

which  m  the  Hebrew  bible  is  the  oeitain  name 
of  a  conftellation,  is  a  giant,  or  a  man  hi  ar- 
mour, and  by  which  ev«  of  tbefe  names  we 

fliali  be  guided,  there  is  no  conftellation  to 
which  wc  fhall  refer  tho  word  Chimah  (o 
readily,  as  to  that  which  the  Greeks  call 
Orion* 

That  Chimah  and  Cheft  Aevefbre  fi^ify, 
as  they  are  tranflated,  Orion,  and  thePMades, 
may  be  toomuchtoafEvt;  ferlheworiCfar- 
fd  does  not  feem  fo  determinate  in  its  fignifi* 

cation  as  the  other.  But  this  is  to  be  allowed 
as  a  certainty,  that  Orion,  as  it  is  now  called, 
is  one  of  the  two  conftellations  fn  i  .^jmcd  to- 
gether i  and  that  not  the  word  Cncfil,  as  has 
been  ^^ought,  is  the  name  of  tt,  but  Chimah, 
that  woidyiNduch  has  been  fuppofed  (D-exprels 
die  Pleiades,  and  to  be  the  fame  with  die  Al- 
ihuniya  of  the  Arabians. 

CHIMO.  A  name  by  which  ibme,  who 
love  to  write  obfcurdy»  odl  the  conftellation 
PIcia  iJcs  ;  it  is  a  Syriac  name.  The  Perfians 
call  them  F^,  and  the  Tartars  Ulghcr. 

CHIRON.  A  name  given  l>y  tume  of  the 
old  writers  to  the  conftellation,  generally  called 
the  Centaur.  The  Greeks  tell  us,  that  it  was 
this  peadtar  Centaur,  who  was  for  his  >inf- 
dom  and  piety  honoured  with  a  place  in  die 
bciMns»  and  they  iappofe  him  placed  over 

the 
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ija/t  altar  in  a  pofture  of  facrificlng  to  Jupiter, 
and  OiU  tbe  Wolf  in  his  hand  the  vi^m. 

This  creature,  it  is  to  be  obfer\"cd,  they  have 
net  all  called  a  Wolf,  fame  exprefs  it  ooljr  by 
tke  QMne  i'eca.  Sec  Cemtaurus. 

CHOT£B.  A  name  by  which  fomc,  who 
love  unoonunon  wnrds,  have  caikd  the  plajiet 
Mercury.  It  is  one  of  the  Hebrew  names  of 
that  planet,  ;uid  iignifies  an  attendant  or  fcr- 
vant  who  is  alwaj'S  ne:^re{^  to  his  maltcr  ;  |x>f- 
iibly  they  might  give  it  to  tins  planet,  b«cauie 
of  his  conihuit  neameis  to  fhe  fmu 

CHRIST'S  CROSS.  A  name  given  by 
Schiller  to  a  conflellation  in  the  fouthcrn  he- 
mifphcre,  which  he  had  formed  out  of  the 
ftars,  compofing  the  fouthem  triangle,  or  Tri- 
angdum  Auftrale. 

CHRISTUS.  A  name  by  which  Schiller, 
and  his  followers,  cxpteb  the  fun.  Thefc 
writers,  after  they  had  ckaied  the  hea:vens  of 
all  the  Pagan  confteUs^ons,  facing  Chriftian 
ftoriw  and  figures  in  tiwir  foooi,  began  to 
nidnuune  the  fun,  moon,  and  {Janets.  Thm 
Chrift  is  the  name  of  the  Sun,  the  Virgin 
Mary  is  the  Moon ;  and  they  call  Saturn  Adam, 
Jupiter  Mote,  Mars  Jofhua,  Venus  has  with 
them  the  n^^me  of  Sc  John  fii^pci^  ami  Mer- 
cury is  l^li^. 

CHRULIUS.  A  name  hf  wiiidk  Ibme^ 
«)iolom  bard  words,  hate  called  the  blight 
flar  inthe  Aem  of  Aigo,  geneiaUy  called  Ca- 
nopus  i  this  is  its  Coptic  liifM>  The  word 
oi^juially  6ffa6e$  gold. 

CHRYSOMALLUS. .  A  niffiB  bynlifeh 
fbme  of  the  oU  tllrotiomical  wtitnn  call  tiic 
conAdbiioii  Anea. 

CHRYSOPHRIS.  A  name  which  fome, 
vho  wiU  have  neir  name*,  eodhaid 
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for  every  thing,  have  tiivcnted  for  the  con- 
ftellation  Dorado,  as  Ibme,  or  as  others,  cj!1 
it  tlie  Xyphias,  the  Sword-Fifh,  though  as  the 
figures  exprefs  it  the  Saw-Fiih.  This  Chry- 
fophris  is  a  new  name,  and  there  is  iSedation 
in  calfii^  m  die  Gredt  upon  fiidh  an  oocafioby 
Soot  die  people  iriio  Ipiifce,  or  «vho  wrote,  in 
that  language  COidd  know  nodiing  of «  eofi^ 
if  ellation  that  WW  mtt  temad  tiU  long  efWr 
their  time* 

CUUSHEE.  A  name  which  fome  peo> 
pic  have  caUed  the  oonflelhtinii  Virgo.  It  is 
pcGfcrly  die  PcdSan  name  fiir  one  of  ike  Bm 

of  that  conftellatlon,  the  large  one  whkh  isia 
the  ear  of  corn  in  the  hands  of  Virgo,  ani 
which  is  called  Spica  Virgtnis,  but  It  is  ufed  (or 
the  whole  conflellatioa  aHlaa  ia  that  langiu^ 
Sst  the  artide  Virgo. 

CLClCmK^M,  Oneof  theAnbnn 
confldkdoas.  Thqrwoe  not  pemittedhf 

their  law  to  draw  human  figures,  ib  thej  hAv 

put  this  into  the  place  of  Ophiuciis,  a  mule 
into  that  of  Auxiga,  and  ii»  of  the  reft. 

CIENGH  RUMI.  A  name  by  wiuch 
fome,  who  are  fond  of  imconunon  teauy  call 
the  confleUation  Lym,  or  finetinies  the  bright 
ftar  alone  in  that  conftrJlation,  vriuchisciUled 
Lucida  Lyne.  This  is  a  Perfian  name,  pro- 
perly given  to  the  whole  conftelli^oo*  it 
means  Lyra  GraBca»  the  Grecian  Haip^ 

ONGULUM,  At  Bdt»  A  name  given 
by  feveral  of  Ae  Latin  authort  to  ihesodiaic« 

*  CIRCLE,  its  Area.  To  find  the  area  of  a 
circle  is  to  fquarc  the  circle.  This  celebrated 
problem  will  be  folvcd  when  we  ftiaii  find  any  » 
rc6tiiinearplane figure,  be  u  a  Iquare,  a  triangle^ 
or  whatfoevcr,  that  is  equal  to  the  circle^  be- 
caolcthe  aitecf  any  liiGh%iBe  is  cafdf  ibund, 
P  and 
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and  that  of  the  circle,  when  fuch  a  figure  Is 
found  jufi  equal  to  llwditkk  hiSsm  Sunt  uritli 
Itfam.  But  although  dib  has  not  been  done, 
nor  will  be  perh^  peifefily,  wc  come  near 
enough  to  anAver  all  the  tifiEfttl  puipelcs  i  the 
reft  is  fppculation. 

The  area  of  any  circle  is  exaftly  equal  to  the 
area  of  a  right-angled  triangle,  which  has  one 
of  its  legs  equal  to  the  radius  or  femidiameter 
of  that  circle,  and  the  other  leg  equal  to  the 
dfcmnference.  This  feems  to  bring  it  to  « 
condufioni  but  dieft  is  a  latent  difficulty, 
wUch,  althou^  not  feen  by  tbofe  who  have 
notftudied  geometry,  is  plain  enough  to  thofe 
who  have.  The  difficulty  is,  to  fuid  a  ftrait 
line  equal  to  the  circumference  of  a  circle,  the 
radius betnggtven ;  or  (forthatis  thcfame  thing) 
to  find  the  ratio  between  the  diameter  and  die 
drcumftfaice.  AU  Ae  geometricians  in  die 
woild  have  attempted  diis,  but  it  is  in 
vain  to  cxpeft  to  perform  it  perfe^y.  We 
can  come  as  near  to  the  duing  itexa£Uy  as  we 
plcafe,  but  we  never  fhall  do  it  cxadUy. 

The  general  calculation  is,  that  the  dia- 
meter of  a  circle  is  to  the  circumference  as  one 
to  three,  and  thii»  does  in  the  grois  veiy  well, 
being  near  enough  to  the  truth  for  ordinaiy 
purpofes;  but  it  is  not  the  troth.  It  was 
veiy  eaily  unprmi  lb  lar  as  to  givte  die  dia- 
meter to  die  circumference  as  fevcn  to  feventy- 
two,  and  ftom  that  time  men  of  fcience  have, 
by  calculation,  brought  it  nearer  and  nearer  to 
the  truth,  but  ftill  only  near.  They  have  not 
reached  it,  but  they  come  as  near  to  the  truth 
SI  will  be  BBOsAiy  to  the  aftronomcri  ^Ve 
magrtake  it  as  a  maxim,  that  the  diameter  of 
»  dtdt  is  to  its  circumference  as  one  thouiand 
is  to  three  thoufand  one  hundred  and  forty- 
one  ;  and  though  we  know  this  not  to  be  the 
truth,  yet  we  may  vciy  wcU  anfwer  all  or- 
4inap/  purpofcs  by  it. 

AccjidiBg  to  tius,  when  ilic  diametei  of  a 


C  I 

circle  is  given,  wc  can  find  its  drcumferejice 
by  the  golden  rule  j  or,  on  die  oontraiy,  the 
circumfeienoe  lieing  g^ven,  we  can  £nd  the 
diameter,  and,  to  all  iieccflary  purpofes,  we 
can  thus  fqiuue  the  circle,  or  find  its  area,  al- 
though we  cannot  do  it  in  the  flri£t  and  fcruti- 
nous  eye  of  calculation  ;  for  the  diameter  and 
the  circumference  of  a  circle  being  thus  found, 
half  the  diameter  is  to  be  multiplied  by  half  the 
circttmferaioe»  and  the  produd  will  be  die 
area  of  die  drde.  Thus  is  diis  problem^ 
which  puzzles  all  the  world  in  theoiyi  felved 
fuffidently  for  all  ufesof  pra&ife. 

Circle,  great  sf  thf  Sphere.    Tf  wc  fiip- 
poic  a  ipherc,  turned  rgund  upon  it^  axis,  a 

point  which  is  at  equal  diftanoe  liom  both 
poles»  or»  in  odier  words»  from  eitlier  extre- 
miijof  that  axis,  it  willy  in  its  revolution,  de» 
fcribe  a  cirde  round  die  middle  of  die  fpbcR. 
This  circle  cuts  the  fphere  into  two  equ^ 
halve?;,  nnd,  being  the  largeft  that  can  be 
drawn  upon  that  fphere,  it  is  called  the  great 
circle^  or  a  ereat  circle  of  thatfphere.  St<  tbt 
artulc  5i'H£K£. 

CiRCLis  im&uA,  Grdea»  of  whatfoever 
diaroeten,  iriiich  are  drawn  from  die  feme 

centre  on  two  inclined  planes,  their  inclination 
has  the  fame  angle  with  that  of  the  planes.  Se§ 

PJ.ANX. 

Circles  parallel.    Circles  of  whatfoever, 
equal  or  unequal,  diameters,  which  are  drawn 
I  fiomdieftBieccmRQponparRlkl  pUnct.  Stt 
Plakb. 

Circles /fiyntdMr.  Twociides  drawn 

from  the  fame  centre  on  planes,  which  ftand 
perpendicular  to  one  another.  Suibtarudt 

ClECitS 
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CiRCtBs'^  tf»  Sfken*  la  raiding  the  an^ 
tient  ■flvonomy,  it  it  neoeffiuy  lo  underftand, 
that  thofe  authors  attributed  a  paiUcttlarfphere, 
or,  as  they  fomctimes  called  it,  an  appropriated 
heaven,  to  every  planet,  and  to  the  other  ftars. 
Every  planet  had  its  heaven,  the  fun  among 
the  reft,  for  they  fuppofcd  it  i:ioved  ;  and  above 
all,  thefixtftan,  \m\>ody  ;  ihcfc  they  fuppofed 
were  attiixcd,  in  viiatthejr  called  ibe  eighth 
heaven :  tfiia  tiicy  called  alfii  the  firmament, 
from  an  opiiuon  of  its  great  ftability.  This 
firmament,  or  eighth  heaven,  they  fjppofed 
was  carried  about  from  eafl  to  well  every 
four  and  twenty  hour?,  hy  what  they  called 
the  Pnmum  Mobde,  aiid  this,  they  fuppofiKi, 
made  the  daily  revolution  of  die  fixedftais  about 
the  earth.  Nodaing  can  be  lb  nattonl  an  cr- 
vat  as  diii,  dioo^  nothing  is  (b  contrary  to 
truth  i  but  when  the  firft  principle  is  falfe, 
there  is  no  end  to  error  in  dedu^ons.  Thofe 
who  had  eftablifhed  it  as  a  certalntv,  that  the 
earth  ftooJ  ilili,  might eafily  fiippofethe  fphere, 
or  heaven  of  the  fixed  (lars,  to  move  j  othcrwife 
they  could  give  no  account  of  appearances. 

This  motion  of  the  firniament  is  fuppoied 
to  be  mvde  round  aboiit  two  fixed  points  in 
tiie  heavens,  thefe  are  placed  oppofite  to  one 
another,  and  thefe  are, called  the  poles  of  the 
world  i  that  which  is  near  the  Great  Bear  is 
called  the  north  pole,  that  which  was  called  the 
fouth  pole  is  dirc£lly  oppofite  to  it.  The  line 
joining  thefe  two  poles  is  the  axis  of  the  world. 
This  tt  fuppoied  to  pafi  through  the  centre  of 
&e  earth,  and  to  naric  upon  its  dpcunftrepoe 
turo  poles  anfwering  to  diofe  in  the  heavenst 
thefe  are  therefore  die  poles  of  Ae  eaith.  The 
f^rcat  circle  of  the  fphcrc,  or  that  which  is  at 
equal  diftance  from  me  poles,  in  other  words  a 
circle,  fuppofed  to  be  milked  round  the  fphcrc 
by  the  revolution  of  any  one  point,  which  is  at 
equal  diftance  lironi  eich  pole,  is  called  the 
equator  $  and  the  plane  of  this  drcle,  paffing 
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I  duough  die  centve  of  the  eatdi,  detennntes, 
I  on  its  drcumierence,  a  great  circle,  which  is 
at  equal  diftance  alfo  from  its  north  and  fouth 

[  pole ;  and  this  alfo  thr  equator,  or  the  equi- 
noctial, b«:aufe  the  tiic  snli  bitants  of  that  part 
of  the  globe,  which  tails  within  it,  have  the 
days  and  nights  all  equal  throughout  the  year. 
This  ciide,  called  the  equator,  is  divided,  as 
all  odierdides  of  die  Qiheie  are,  into  three 
hundred  and  fixty  parts,  or  degrees,  and  diefe 
are  each  divided  into  fixqf  minutes,  each  of 
thofe  into  fixty  fecntu's,  and  each  fccond  into 
fixty  thirds,  according  to  the  cftabliihed  di> 
vifion. 

Thofe  circles,  which  the  ilars  appear  to 
make  round  about  the  pole  by  their  diurnal  le- 
volution,  are  called  panllebto  the  equator,  or 
they  are  fingly.  named  paiallds,  and  this  at 

whatfoever  diftance  they  are  placed  from  cither 
pole.  The  parallels,  which  aftronomeia  maik 
at  about  twenty-three  d^ees  from  each  pole, 
are  called  polar  circles;  and  thofe  circles, 
which  are  placed  on  each  fide  at  an  equal  dif- 
tance wi.th  this  from  the  equator,  are  called 
the  tropics.  That  which  is  placed  tovrard  the 
north  is  named  the  tropic  of  Cancer,  that 
which  b  toward  the  ibuththe  tropic  of  Ca- 
pricorn. 

All  the  great  circles  of  the  fphere,  which 
pafs  through  the  two  poles,  are  called  circles 
of  declination,  bccaufe  it  is  upon  thcfc  that  we 
count  the  diftance  of  iiar:>  irom  the  equator, 
this  being  called  tfaetr  dedinatiooi  it  b  die 
complement  of  their  diflance  from  the  pole. 
That  cirde  «^  declination  which  pafles  diroi^ 
the  pole,  and  diat  point  of  the  heavens  which 
is  direfUy  over  our  heads,  is  called  the  meri- 
dian ;  and  in  this  circle  are  placed  the  zenith 
and  the  nadir  ;  the  zenith  is  the  point  imme- 
diately over  our  heads,  and  Uie  nadir  is  the . 

point  diieAly  under  our  feet 
P  a  The 
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iThe  only  vifible  circle,  among  all  that  we 
conceive  in  the  fphere,  is  the  horizon,  called, 
l>v  way  of  difVindion,  the  fenlible  horizon. 
The  occafion  of  this  term  is  to  diilinguiib  it 
from  the  rational  honzon.  This  rational  ho- 
rizon is  a  great  ditle  of  ihc  fphere,  which  is 
paralliltK>dieotiwr»  anMaeh  is  fiippftfed  to 
paft  tboi^  the  eenne  of  the  eanfa.  This 
ftnfible  horizon,  which  is  whit  we  ufually 
Mnderfbnd  when  the  term  horizon  is  ufed,  is 
that  which  fimpl)'  pafles  round  the  earth.  The 
circle  already  mentiontxi,  and  called  the  meri- 
dian, feparates,  in  its  paflage,  the  horizon  into 
two  equal  halves.  CH  ihefe  two  equal  parts, 
tfftiiqpiiflMd  by  tUs  Mion,  that  ia  winch  all 
em  to  rife  is  called  the  Mi,  and  that 
th^  feem  to  fet  is  caUed  die  weft. 
That  point  ol  the  borison  which  is  placed  ex- 
actly at  its  intrrfeclion  with  the  meridian, 
TOarcft  the  nortli  polr,  is  called  the  north 
point,  and  that  which  is  ncarclt  to  the  fouth 
pole,  16  called  the  fouth  point :  and  thofe  two 
points  on  the  horiaon,  whicfa  a«e  at  equal 
difance  firom  iat  north,  and  ftvlh  points,  are 
cdledy  aoooidii^  to  thafe  pait  of  diehoriMn 
in  wbidi  they  an  fituated,  the  one  the  caft 
pointy  and  the  otfier  the  wefl  point.  Tlie 
arc  of  the  horizon,  which  is  contnincd  between 
rile  caft  point>  md  tiic  place  where  a  ftar  rifes, 
is  called  the  amplitude.  And,  on  the  other 
band,  the  diftance  between  the  place  of  a  fiar's 
fttting  and  dtt  ncft  point,  is  edkd  the  letting 


Tuhtik  fftA  ciidesof  tiwlphae  which  paft 
Aioi^  the  nenidi  and  nndir)  and  divide  the 
l^arinon  into  two  parts  diametrically  oppofite, 
are  called  vertical  circles.  And  of  thefc,  that 
which  pafles  through  the  eaft  point,  and  the 
weft  point,  is  called  the  Eril  vertical.  This 
cuts,  at  right  angles,  that  other  vertical  circle, 
wluch,  in  the  fame  manner,  pallcsthfoag^the 
Ibmh  and  flocth  pointS)  and  wbicfa>  hy  that 
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means^  confiounds  itfelf  witii  the  meridian* 
It  is  upon  thefe  vertical  circles  that  aftrono- 
mcrs  inealure  the  apparent  height  of  the  flars 
above  the  horizon,  the  greateft  of  thefe  i§ 
always  that  which  is  taken  on  tlie  mexidian. 

The  dsdes  paialld  to  Ae  hoihnn»  which 
tenninate  thchsii^of  ffaafeili»s»  am  called 
Aknicancan.  The  eqvator  cuts,  or  iatsrled^ 
the  rational  horaon  at  two  points^  oft  and 
weft,  and  it  appears  differently  elevated  above 
the  horizon  in  diflferent  parts  of  the  earth,  and 
this  in  proportion  as  they  arc  nt  arcr  to,  nr  far- 
ther from,  the  poles,  i  hofe,  vk'ho  live  under 
the  equinoctial,  fee  itperpendkiderto  Aeho^- 
mon,  and,  aa  they  are  mnwid  ftrthcr  fam 
that  dfde^  it  is  more  and  mom  inclined  to  the 
horiaon,  tii»  arihepeks,  it  is  hid  under  the 
horizon. 

The  parallels  to  the  eqtiator,  whidl  the  flaxs 
feem  to  defcribe  by  their  diurnal  revolution 
from  eaft  to  wefl-,  arc,  in  the  lame  manner, 
differently  inclined  to  the  horizon,  according  to 
the  different  parts  of  the  earth  from  which 
they  ait  viewed.  Tho(r,  vrfao  live  m  tSit 
equinottid,  fee  them,  as  diej  fte  dw  equator^ 
perpendictdar  to  die  horizon,  and,  tn  thefiune 
manner,  th^are  divided  by  that  horizon  into 
two  equal  parts.  It  is  this  that  renders,  in  every 
diurnal  revolution,  the  time  in  which  thofe 
iHvt  appear  above  the  horizon  cxafii\  cijual 
to  that  which  they  are  under  it,  and  confe- 
quently  render  their  day  and  night,  throughout 
die  year,  exa6tiy  of  equal  length.  Firom  this 
place  of  view  tfaefe  paraUels  are  divided  by  the 
horixm  into  nnequal  parts,  in  proportion  as 
they  are  viewed  from  parts  of  die  furfaceof  die 
earth  more  and  move  diftant  from  this  equi- 
no<5linl,  that  is,  more  and  more  approaching  to 
the  poici.  This  is  what  caufcs  the  inequality 
of  days  and  nights  in  thefe  places.  This  in- 
equaH^  ihcreafes,  according  to  the  difliince 
fion  die  ci^uiaoftial  Co  the  polar  dfd^  where 
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UMI,  i)ihjllNiem»  fisetiie'lim  appear  in 
tfietime  of  die  foMHeet  the-  whole  day  withoift 
ever  fettin?,  or  f^e^centlin!^  Mow  the  hon'ron  ; 
SMid,  on  the  contrary,  it  remains  sifterwards  the 
whole  period  of  the  d^y  beneath  the  horizon, 
without  appearif^  or  rifing  at  aH,  and  this  hi 
die  pliindft  lealbn  ^  Ae  world,  becanfe  die 
panflds^  wMidi  die  fun  dwre  defiribes,  twch 
fUe  hariafln-  williuut  any  where  'uttesk£6agit. 
This  preTence  and  zhknxxci'^  fim  increafes 
and  diminiihes  by  degrees  as  the  approach  is 
ffia<3r  frnm  the  pole  itfclf  to  the  polar  circle, 
r>r  from  the  polar  circle  to  the  pole  ;  whereas 
the  pole  itfeU  of  the  circie,  which  the  ftui  do- 
faibes)  being  aWUMely  parallel  to  die  faen- 
dM  karimfy  is-  Sat  manNlIt  of  die  year 
widMMi^fttluig,  and  fimondls  widMMt  nlSngj 
IK  diat  die  year  atdie  pole  OMifib  only  of  one 
4tf  and  otic  night,  the  dtf  oondnuiiig  fr 
■■torth«t,  arrfi  the  ni^ht  fix. 

That  great  circle  of  the  fphcre,  about  which 
the  fun  performs  his  annual  re\'olutioh,  is  called 
d»  ecliptic.  Thi»  is  fuppofed  placed  in  tiic 
oadlflbofa  great  gircUeorban^  of  about  fix- 
mm  Agmi»>wUdH  «Uch  bandorginlle, 
liodlHldM^flodiaG.  Tliit-  aodbc  is  divided 
iatft  tHilM  equal  parts,  each  Gontatiiing  thirty 
degrees,  and  carh  called  by  the  name  of  a  fi^^n. 
Tbefe  figns  arc  (Ik  fjgns  of  tlic  zcxliac,  and 
thefe  anfwcr  to  twelve  conftellations  to  winch 
they  owe  their  names.  Thcfe  arc  Aries,  i  au- 
ftii  GtBMni^  CmsK,  Leo,  Virgo,  Libra, 
Sooipio^  SaffKtmoBf  Ctfnoomf  Aquarius, 
Ftfccik  The  edipdata'andiiied  about  twenty- 
dme^degrecs  twen^-ameniiiiiites  to  the  equa- 
tor, and  in  its  pafiage  cuts  or  interft<5>s  it  at  two 
points,  which  ?.Tr  ''qually  oppofitc  to  one  an- 
other i  one  of  thcie  points,  which  is  that  in 
wiiich  the  fun  is  found  in  the  tiiin;  of  the  ver- 
.  nai  opitnox,  is  called  the  point  of  Aries,  and 
tbo  otfatfi  ift  ^hkh  the-riin  ia  ften  in  die  au- 
flTT*!  it'f'^k   callcdidie  point  of:  Libia* 


Thii  dnte  ia  finHil  on  die  typfidirby 

the  trotiics  of  Cancer  antl  Cnpricorn,  which 
touch  It  i;i  nvo  pfjinLs  the  d;i*Lince  of  ninety 
degrees  on  the  one  part,  and  uii  the  other  from 
the  point  of  Aries,  and  the  point  of  Libra. 
TlH  oifiptic  haa  in  tmjfiliih  wbkh  ai« 

MonqMiMe  dtgFMO'Mid  twewyuaine  minnlet 
diHaot  fmn  the  poles  of  the  equator^  and 
which  confeqw—dyate  widiin  die  pohr  di* 

That  meridian,  or  thit  circle  of  declination, 
wiuch  palies  thi-ougti  th-;;  pcile?  of  the  equ;n(ir, 
aiMl  chat  of  the  cdiptic,  is  caiied  the  colurc  of 
Ae  fi)Uliees(  and  diet  drele,  which  pafTcs 
diiMf^dKpolts  of  dicccnptic,  anddie  iiilni< 
feOiemoftheeefipdcWidHSeeqiator,  i»cafied 
dk'uilme'  of  dneequmoxeta  'li'liefe  two  cnclci^ 
or  colures,  cut  one  another  at  right  ang^o^ 
and  they  divide  the  od^ptic  and  the  equator 
into  two  eqtia!  parts. 

Thofc  great  circles  of  the  fpherc  which  pa(s- 
Ui rough  the  poles  of  the  ecliptic,  and  through 
any  Ihr,  are  called  cirdes  of  latitude,  becaufe 
it  is  on  dnfe  circlei  aftranoinerB  mealinc  die 
diflaace  of  Itidi  afturfroaa  die  pole  of  the 
ecliptic.  The  compliment  of  that  roeaiiut  it 
the  ilais  lati&ide* 

The  diftancc  which  is  bctwwn  the  point  of 
Aifcs,  and  that  point  of  the  ecliptic,  to  which 
the  circle  f>f  I  'titude  a;ifwcrs,  which  pallet 
through  the  liar,  as  mentioned  in  the  lad  in- 
ftance,  is  cafied  die  longitude  of  fiadi  a  flar, 
and  this  is  counted  horn  weft  ID  caft.  In  die 
fiune  manner,  that  it  called  the  ri^  aJbeniion 
of  a  (br,  which  is  the  difhmce  between  tfae- 
point  of  Aries,  and  that  point  of  the  equator^ 
to  which  the  circle  of  declinatton*  which  paflies. 
through  that  ftar,  anfwers. 

When  geographers  ufe  the  term  latitude, 
they  mean  by  it  the  diibnce  in  degrees  of  any 
place  on  the  finto  of  the  eacth  from-  the 
equinoflSsI,  0ea(tued  upon  dw  ineiidiaii  ot 


uiyitizeo  by  GoOgle 


C  I 


that  place  ;  iWn  diilance  is  eqjia!  to  the  height 
of  the  poie  111  that  place  ;  and  when  diejr  ufe 
the  tcfm  longitude,  they  meaa  by  it  the  di- 
ftance  of  any  place  from  the  &ft  ineiuliaii» 
jncafi^cd  on  Ait  parallel  of  that  place.  The 
pofition  of  this  flHl  meridiar\  is  arbitrary. 
Some  make  it  pals  through  the  Pike  of  Tenc- 
riffc,  others  through  the  iflc  de  Fer,  which  is 
the  moftweftern  of  the  Canaries,  i  h:  h  i  iich 
in  general  count  from  tlic  lail  place,  wc  ironi 
the  former. 

Geographer*  have  mudi  to  coofider  an  dUs 
head  }  hut  it  is  fufficient  for  the  aftnmomer  to 
know  the  dilleieiices  of  longitude  between  the 
place  upon  the  earth's  furface,  with  r^^d  to 
the  meridian  for  which  the  tables  are  calcu- 
lated, and  the  diftcrent  places  of  the  earth,  or, 
as  it  is  otherwife  exprelled,  the  difiereiices  of 
meridians.  Thus  are  all  the  circles  of  the 
fphete  explttiiedy  asto  thorpofition  ajid  ulea, 
and  little  more  dian  a  remembrance  of  diefe 
explanations  is  neceflary  to  undcrftand,  not 
only  whatfoever  is  (aid  of  the  heavenly  bodies, 
in  the  courfc  of  this  work,  but  to  read  moil 
ot  the  ailronomical  works  of  the  moderns  with 
cafe. 

The  Greeks  lay  a  claim  to  veiy  early  know- 
ledge in  diis  article,  and  perhaps  if  we  were 
inclined  to  allowthemalldi^aflcf^wefliould 
g^ve  it  flill  higher  to  the  Egyptians.  Ptutareh 
tdls  us,  thatThalcs  divided  the  celeftial  ^heie 
into  five  circles,  which  he  called  zones  j  the 
one  the  ardic,  alway  in  fight,  next  the  fum- 
mer  tropic,   then  the  cquinoclial,  after  this 
the  winter  tropic,  and  then  the  ant:irtic,  never 
feen  by  us  at  all.    Plutarch  is  not  the  only 
writer  who  lecords  tfab  of  Thales.  Stobseus 
is  another  of^the  authorities  quoted  by  thofe 
who  bdieved  it   They  add,  that  be  faid  the 
oblique  circle,  called  the  zodiac,  lay  under  die 
three  middle  circles,  and  touched  them  all ; 
and  that  they  were  all  cut  at  rig|it  ang|ct  by  j 


the  meridian  which  goes  from  pole  to  pole  ; 
but  had  tliii,  been  the  cafe,  we  fhould  have 
heard  more  of  it  j  if  it  were,  indeed  there 
would  be  great  feafini  to  fnppofe  it  of  Egyp- 
tian origin,  for  Egypt  was  at  that  time  th^ 
feat  of  the  feiences.  What  the  Gxecks  knew 
of  aflronomy  tlief  obtained  thence  j  andtius 
ver)'  Thales  is  recorded  to  have  travelled  thi* 
tlicr,  and  to  have  been  admitted  to  the  greateft 
intimacy  wuli  tlieir  pricfts,  whopolTefled  all  the 
knowledge  that  was  amoogft  them.  It  is, 
however,  by  no  means  to  be  fuppofed,  that 
the  Egyptians  thcmielves,  much  Idl  their  pu- 
pils, tiie  Greeks,  wcveinfeimedorthisindie 
time  of  Thales.  Parmenidcs  lived  lifty  yeais 
after  the  death  of  Thales,  who  is  pretended  to 
have  made  this  difcovery  ;  and  Strabo  tcU  us, 
that  Parmenidcs  was  the  firft  man  who  planned 
out  the  tcrreftial  zones.  There  is  no  reafoir 
in  the  world  to  believe,  that  the  celeftial  were 
invented  till  long  aacrwaids. 

CiKcuLut  Amti^vs.  Anametfaatlhme 

have  given,  very  oddly,  to  the  Mill^  Wayj 
but  the  meaning  of  the  appellatioa  is  this. 
Some  of  the  old  philofophers,  puzzled  in  what 
manner  to  account  for  that  ftrajige  elfufion  of 
bngiitneb,  and  willing  to  give  their  fabulous 
hiflDiy  an  air  of  reality,  by  referring  from  it  to 
vifible  objcas,  dcdaied,  that  the  fun  had,  at 
feme  time,  lopg  before  thein,  ahowd  what 
had  been  his  original  OQurfe,  and  that  his  way 
through  the  zodiac  was  in  a  manner  a  new 
thing.    They  declared,  that  it  originally  lay 
through  the  Via  Laaea,  and  that  it  was  ow- 
ing to  the  heat  he  every  wIktc  Jitlufed  about 
him,  that  the  path  iie  before  puriuerl  ftiU  re- 
tained this  colmtr  of  an  cnlighincd  Jky,  and 
tint,  if  he  were  to  leave  the  sodiac,  fomc  por- 
tions of  it  would  have  the  iiniie  appearance. 

This  was  the  old  opinion*  how  idle  it  was 
needs  not  be  oUmd.  Th^  give  the  ori^ 
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sTit  to  XtMstfnitu  duM)  Imt  it  wjs  nuuMd 
by  many  of  later  name.  The  ^Hdifls^  when 
Aef  fbimd  among  the  philolbpliera  an  opinion 
of  die  iim'a  hawng  dumged  his  courfe,  were 
not  wanting  to  give  reafons  for  it.  Some  of 
them  faid,  It  was  not  an  abfolute  change,  nor 
did  the  fun  ever  regularly  move  in  this  path, 
but  that  it  Was  the  part  of  the  heavens  through 
which  Phaeton  drove  the  chariot  of  his  father, 
and  that  he  WW  the  occafion  of  the  appear- 
ance. This  opinion  Muiilhis  inentions,  and 
pvca  it  as  one  of  die  finraured  lyftems  for 
accounting  for  the  phanomenon  $  but  others, 
not  fatisfied  with  an  accidental,  and,  as  it 
were,  inftantancous  thing,  as  an  account  for 
an  appearance  of  fo  much  confcquencc,  and 
deiurous  to  faU  in  with  the  ori^al  opimon  of 
an  ahlbliiteand  r^ularcourieof  the  fun,  of 
which  dn»was  a  par^  fiif,  diat  as  die  fun 
is  lepwleJ  ta  have  nfa&d  m  fee  die  banquet 
of  Tkfrrfles,  it  was  then  that  he  altered  his 
courfe,  and  left  this  mark  of  his  former  traft, 
when  he  betook  himfelf  on  that  occafion  to 
the  zodiac.  This,  r..-,  it  favoured  a  famous 
ftory,  was  very  gcnciaiiy  received,  and  it  be- 
came almoft  a  pah  of  thdr  reli^on  to  believe  it. 

CiRcuLVs  Pbkpitvjk  Apparitionis. 
•A  tenn  hy  wluch  die  andentaflronomen  ex> 

picfied,  what  they  odwrwile  caUed,  the  arclic 
dide.  By  thefe  names  they  exprefied  the 
largeft  parallel  that  was  to  be  feen  entire  abo\'c 
the  horizon  of  any  place  in  north  latitude,  and 
they  gave  it  the  name  of  the  circle  of  perpe- 
tual appearance,  becaufe  no  part  of  it  was  ever 
Iddy  and  confequently  not  one  of  die  fiais, 
tfat  wcxe  eontsuned  in  its  coropafi,  ever  fet 
or  Itmik  below  the  horizon,  beij^  all  carried 
perpetually  round  in  circles  parallel  to  the 
wjuator,  antl  all  to  he  feen  above  the  horizon, 
in  one  p.irt  or  other  oi' tlnifc  circles,  as  foon  as 

it  was  dark  enoughfoi  them  to  be  vilibie. 
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CtKCQLITiPBRPBTVJB  OCCVLTATIONIS. 

A  term  wefieqnend/meetwidi  in  tile  writmt^^ 
of  the  old  aftranomen,  and  whidi  expreiles  a 

circle  containing  a  quantity  of  ftars  which  are 
never  feen  in  the  place  whence  the  circle  is  not 
feen.  They  mean  by  this  term  the  fame  with 
what  thev,  i"  other  places,  call  the  antarfUc 
circle ;  that  is,  the  iargcii  parallel  which  is  hid 
entirely  below  die  horizon  of  any  place  in  the 
nooh  htitude.  It  bad  die  name  of  the  ciccfe 
of  peipelualoccaltation,  becaufe  no  jnrt  of  it 
was  ever  vifible,  and  it  contained  a  gteat  num- 
ber of  (lars,  no  one  of  which  was  ever  vilible 
in  that  place,  but  all  of  them  were  carried 
round,  in  their  revolution,  in  circles  parallel 
to  the  equator,  no  part  of  which  circles  ever 
appeared  above  the  horizon  of  that  place,  and 
Gonfequendy  no  one  of  all  iducb  flan  vras  ever 
feen  at  any  dme  there.  Thu  was  alfe  calM 
the  Qiculus  Maximus  femper  Occuhaium. 

CLIMATE,  A  term  ufed  by  the  anticnt 
aftronnmcrs  to  cxprcfs  a  divifion  of  the  earth, 
which,  before  the  marking  down  the  latitudes 
of  countries  in  degrees  and  minutes  was  in  ufe, 
ferved  them  for  dividing  the  earth  mto  certain 
portions  in  die  feme  direfiion,  ib  as  to  enable 
them  to  fpr-ak  of  any  particular  place  with  feme 
degree  of  certainty,  though  not  with  the  due 
precifion.  The  divifion  by  climates,  though 
far  from  equal  to  ours  by  the  degrees  of  lad* 
tude,  yet  had  its  ufe,  and  that  vety  great, 
among  them. 

This  difference  of  dilates  arifes  from  the 
different  lengdi  of  day  and  night  in  two  places 
at  the  feme  feafen  of  the  year.  And  the 
Latins  expfcAed  die  feme  thing  Ibmetimcs  by 
the  tenn  inclination  of  the  heavens, 
was  natural  for  the  eariieft  obfervers  to  re- 
mark, for  one  of  the  firft  things,  the  divcrfity 
that  there  was  in  the  fun's  riimg  and  its  fetn 
ting,  and  the  natural  confcquence  of  that  in 
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the  (liiTcrent  length  or  days  and  nights  in  dif- 
fcrci-it  plricc;  nt  thcfainc  i'cafon.  It  was  fcon 
foiiiiJ,  ih^Uhu  tiirtcfcnce  wa^  propordooed  to. 
the  diihnce  oC  thok  pluces  from  the  Uffxatof, 
vnd  from  thb  the»  natumlly  followed  a  way 
of  meafiuing  dut  dUfaiiwc  by  ^efc  obvious 
mmnff,  and  the  part  of  the  world,  with  which 
thc)  were  acquaintedy  was  foon,  by  this,  dif- 
UibutcJ  into  certain  divifton%  which  they 
called  by  this  name  of  cUmates. 

A  cliniaic,  according  to  this  divifion,  con- 
tained Ml  extent  of  thc  furiace  of  the  caittif 
-that  wag  comidfed  batwaan  tm  paralleb  m- 
mole  f«om  one  aaodwr«  by  fo  much,  that4be 
loageftdayintbe  <nk  of  Oiefe  paraUcls  dif- 
fered bsdf  an  bour  from  the  longeft  day  in  thc 
otber.  The  fevcral  countries,  or  fcveral  parts 
of  a  country,  contained  within  the  fpace  be- 
tween thcfc  two  parallels,  they  called  a  climate, 
and  tiiey  became  able,  by  faying  in  what  cli- 
mate a  place  was,  to  give  fomfc  idea  of  itt  fitaa- 
don.  TWa  anfweied  their  puipoHe,  when 
thegr  fpoke  of  laige  places  i  but  when  they 
mentioned  a  fing^  city,  or  a  mounuin,  or  any 
other  fmgk  objc<Sl,  or  when  in  fearching  of  part 
■of  a  larger,  they  had  a  mind  to  be  more  than 
ordinary  exz&,  they  would  fay,  that  it  wns  in 
thc  beginning,  in  tlie  middle,  or  in  the  end  ot 
fuch  a  climate.    We  find  tiie  arrangement  of 
places  very  imperfedl,  even,  acoofdingtodieir 
own  plan,  on  tbia  foundation.    All  aboitf  the 
equate  waa  a  fpace  widi  which  they  had  no  ac- 
quaintance, and  about  which  they  ^ve  no  ibrt 
of  concern  ;  they  fuppofed  thcfc  countries  un- 
inhabitable by  rcafon  of  the  heat,  and  they 
were  quite  unlcnown  to  tbcm  ;  and  they  con- 
fidcrti'  them  (for  they  aiuli:  know  that  there 
'were  luch  places)  as  lying  Ul  a  right  fpherc, 
and  thecefoiebaviqgiMMbingtodowitb  their 
>divifienofdimatea»  which  waie  only  the  pio- 
ina  of  die  cUiqnl^  of  the  fphete. 

f^qpofy  llMkiiiii  only  ite  pam  «^ 
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direvftiy  under  tlie  equator,  were  in  this  fituatioft 
of  a  right  fpherc,  and  bad  nothing  to  do  widi 
climate  acoordit^  to  their  divifion }  but  it  b 
not  a  womkf ,  iktt  fiitey  Q»oIce  moce  at  laij^ 
and  gave  this  lituation  to  tlie  parts  about  them* 
as  thcj  were  fuch  as  they  had  no  knowledge 
of,  nor  fuppofmg  them  uninhabitable,  gave 
themfelvcs  any  trouble  about.  On  this  prin- 
ciple of  only  dividing  lucl)  parts  of  the  ^obe 
as  they  knew  fomedung  of,  and  fudi  ai  WKR 
habitable*  into  clunatei9  they  began  with  diaC 
pacaHel,  in  which  the  length  of  die  day  is 
twelve  hours  and  tlucc  quarters,  and  called 
tills  parallel  the  beginning  of  the  firA  climate^ 
and  from  this  they  ineafured  to  its  middle  and 
its  end,  ajid  from  thence  began,  what  they 
called,  their  fecond  climate,  and  fo  on.  Thefe 
climates  tliey  found  it  ncceflary  to  ijame,  and 
they  gave  them  dieir  names  vciy,  properly^ 
from  fbme  lemaikable  places  whidt  tituy  fup- 
fo&d  to  be  in  the  ml^dki  or  needy  in  ^ 
middle,  of  that  cUmat&  Thus  among  tbe  ie* 
ven  climates,  which  they  propoied  to  the  nocdi 
of  thc  equator,  and  to  which  they  made  fe- 
ven  alfo  on  the  fouth  fide  of  the  equator  cor- 
refpond,  they  caUcd  thc  firft  the  climate  of 
Meroe  from  the  middle  of  it,  being  fuppofed 
cu  pafs  through  Abroe;  the  lecond,  for  the 
iame  leafen,  ttnef  called  die  dimate  of  Syenei 
and  the  tfainl  the  dimate  of  Alexandria }  die 
fourdl  was  the  dimate  of  Rhodes  j  the  fifth  of 
Rome,  and  this  was  called  alfo  the  dimate  of 
the  HLllcfpont ;  the  fixth  was  thc  climate  of 
Bor)fthcncs,  from  its  middle  bciiig  fuppofed 
to  pais  through  thc  mouth  of  that  river,  and 
thc  Icvcnth  was  the  dimate  of  the  Riphcan 
mountains,  fo  called  like  die  reft,  becaufedie 
middle  of  that  dbuato  wia  foppofed  to  pafi 
over  diofe  mountains.  As  to  die  foudiem  di- 
mate$,theyhadnoopportunities  of  naming  them 
ftom  the  plac»  in  their  middle,  or  indeed  in 
any  odier  part  of  them*  for  they  were  coun- 
tries 
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fries  with  which  di^  were  wholly^  iiiuc- 
qtttttiited.  But  that  ^uj  not  let  diem 
pafi  widioat  lame  ddSgnadon,  they  ufed  the 
names  of  die  northern  climatef>  b  a  fecondary 
fenfe,  to  exprcfs  them.  Thry  on!v  f'jppofed 
thcfe  foxithem  climates  to  \x  fever,  like  t  x  or 
corrciiKnuiing  with,  the  northern  ones,  aiid  fo 
they  named  them.  They  called  the  firft  fou- 
diera  diimte,  diat  which  cotxe^nded  to  the 
dimate  of  Meroe,  die  fecond  to  diat  of  Sycne, 
die  third  to  that  of  Akxandria,  die  fourth  to 
that  of  Rhodes,  the  fifth  to  that  of  Rome,  or 
the  Hcllefpont,  the  fixth  to  that  of  Boryfthenes, 
and  the  fcvcnih  that  which  anfwcred  to  the 
northern  cHmatc  of  the  Riphean  mountains. 

What  is  meant  by  the  oldphrafes  of  the  be- 
ginrung  and  the  end  of  a  climate,  is  very  plain 
from  diisy  but  it  is  not  fomdi  r^peA  to  the 
nuddle.  This  was  not  a  place  at  equal  dif- 
tance  by  meafure  from  the  beginning  and  from 
the  end,  for  they  took  this  meafure  by  time,  or, 
accordin?  to  the  foundation  of  the  oriirinal  di- 
vifion,  by  the  length  of  day,  and  not  by  the 
diilance.  Thus,  when  they  f  peak  of  the  mid- 
dle of  any  of  their  feven  climates,  they  mean, 
by  that  term,  a  place  in  which  the  longeft  day 
differs  in'lengdi  exa£lly  a  quarter  of  an  hour 
from  that  of  the  b^kuiing,  and  aquarter  of  an 
hour  from  that  of  die  end  of  die  dimate. 
Thofe,  who  are  not  accuftomed  to  aftronomi- 
cal  obfervations,  might  fuppofe,  at  firfl  fight, 
that  tlii?  amounted  to  the  fame  tiling.  But 
this  middle  will  not  be  found  to  divide  tlic  cli- 
mate into  two  parts  of  equal  meafure ;  for  tiic 
part  nearcil  to  the  equator  will  be  larger  than 
the  odier  $  becaufe  we  find  that  the  farther  and 
£uthar  we  go  from  die  equator,  die  fmallcr 
and  (mailer  difference  of  latitude  will  be  fuiH- 
cicfit  to  increafe  the  length  of  the  longeft  day 
a  quarter  of  an'hour,  which  was  their  meafure. 

The  altronomic.'J,  and  the  ordinary  fcnfe  uf 
the  word  climate,  dUifcr  extremely,  as  well  as 
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the  de%n  of  the  word,  in  the  one  and  in  die 

other  ufc  :  nay,  and  there  are  a  thirdfet  of  per- 
fons,  who  ufe  it  in  a  way  different  from  both, 
thefe  arc  the  geographers.    The  agronomi- 
cal ule  of  the  divifion  of  the  furface  of  the 
globe  into  climates,  is  to  cxplaui  tlie  difterenc 
apparent  modon  of  die  fitn,  and  of  other  of 
die  heavenljr  bodies,  and  to  inveftigale  die 
caufe  of  the  diflferencesof  day  and  twilight  and 
night.    The  geographer  chiefly  confiders  the 
fituation  and  place  of  mountains,  lakes,  and 
rivers,  in  the  divilton.    And,  in  the  ordinary 
fenfe  of  the  word,  it  ftands  for  dirt'ercncc  of 
iieat  and  cold,  and  the  chaiige  of  the  tempera- 
ture of  die  air.   What  common  people  mean 
by  ttiodier  tlimafie»  and  a  different  climate,  is 
a  place  where  the  air  b  colder  or  wanner. 
This  may  prc4>ably  have  had  its  origin  in  die 
old  diviiion,  and  the  anticnts  m.iy  have  been 
accuflomed  to  explain.  In  few  words,  the 
difFerencc  between  the  heats  of  Egypt,  n:iJ  tl:c 
cold  of  tiic  Riphcan  mountains,  by  f.i',  inL:,  tliat 
they  were  in  different  climates  ^  becauie  they 
were  in  very  remote  ones.    But  tlus  does  not 
hold  good  ablblutely  with  refpeA  to  die  change 
of  dimate^  nor  is  die  warmer  or  cooler  tem- 
perature of  die  air  a  oeceflsuy  conlequence  of 
that  change.   The  dUierence  of  half  an  hour 
in  the  longeft  day,  does  not  take  iri  To  great  a 
compafs  of  earth,  that  between  parallel  and  pa- 
rallel niark'td  by  it  there  niuft  be  a  necellary 
alteration  in  heat  and  coUIntS  :  the  fpace  of 
many  climates  may  do  ttiis,  but  of  a  fmglc 
one,  it  is  not  a  neccftiiry  attendant    For  the 
temperature  of  the  air^  in  places  lb  near  to  one 
another,  is  more  influenced  by  die  accidents  of 
covert  and  expofure,  than  of  all  thele ;  and 
it$  heat  or  cold  dq»end  more  upon  the  differ- 
ence of  its  being  open  or  ftieltcrcd,  of  its  hav- 
ing mountains  behind  or  before  it,  or  being 
plane,  or  of  its  being  barren  or  covered  with 
forrefts.    The  diffcjcnce  of  climates  thcre- 
Q,  furc 
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fore  may,  in  a  larger  fenfe,  be  fuppofcd  to 
conclpond  with  the  temperature  of  the  air, 
and  that  thofc  nearer  to  the  equator  are  hotter, 
and  thofe  nearer  to  the  pole  odkler.  But,  if 
wefuppofe  the  terms  are  cone^mndeiit,  in  the 
ibi£keft  reiife>  or  iaimediaiely  <Jepeiident  on 
pjie  another,  vft  fliall  give  chem  a  meanuig 
they  will  not  bear. 

CLOUDS  mageUamc,  A  n  inu  though  a 
very  improper  one,  by  which  (  muc  authors 
have  called  certain  lujninoua>  Ipaccc)  uf  the  hea- 
vens, fituated  near  die  Ibadi  pole,  and  not  to 
befeen  inlhispartoftlweMie*  The  Ailon, 
whofiift  dilbovered  diem,  called  diem  douds, 
and  the  name  was  a  long  dmeoooiinued,  but 
thefc  very  people  faid  they  always  retained  tliefe 
places,  and  were  of  the  fame  ufe  for  obfcrvation 
in  the  liars  about  the  north  pole.  I  herc  are 
Icvcral  of  ti-.em  fmaller  and  fainter  about,  but 
die  two  principal  are  one  larger,  andtbeodier 
linaUer,^  boditinder  tfaepde.  The  one  Is  fi- 
Cuated  between  the  conftellations  Hydras  and 
Dorado,  and  is  the  larger,  Hie  other  is  be- 
tween the  Toucan  and  the  Flydrus.  They  ap- 
pear of  a  whiter  hue  than  the  reft  of  the  hea- 
vens, and  are  permanent.  And  wlicn  they 
are  examined  by  a  telefcopc,  are  found  to  con- 
tain a  great  many  fmall  Ibrs,  and  among  them 
oertun  fpots,  which,  to  tbe  tdelcope,  appear 
very  much  what  the  douds,  as  they  have  been 
called,  do  of  theml^ves  to  the  naked  eye ;  and 
as  the  reft  of  the  fpace  owes  its  brightnefs  to  the 
blended  light  of  thofc  fevcrul  ftars  which  the 
telefcopc  difcovers,  thefe,  doubtlefe,  owe  their 
appearance  to  other  lefler  ftars,  which  arc,  in 
themfdves,  invilible  for  want  of  better  inllru- 
nienti,  but  whoTe  mingled  light  comes  down 
to  us  under  this  affiftance.  From  this  it  Is 
plain,  that  thefe  douds,  as  diey  are  called,  are 
truly  of  the  nature  of  our  Milky  Way  in  die 
beavenSfe  vifible  ber6»  only  of  kfr 


There  have  not  been  wanting,  however,  au- 
thors who  have  alfcrted  tl»c  light  of  thefc  fpaces 
to  be  independent  of  ftars :  dicy  have  fuppofcd 
them  to  be,  in  tbdr  own  nature,  luni^ious 
tnSta  of  die  heavens,  enjojring  an  everiailii^ 
day-light,  and  have  accounted,  on  die  iame 
plan,  fur  that  appeanoce  of  light  whadli  ss 
mentioned  in  die  Mofiuc  account  of  the  crea- 
tion before  the  appearance  of  the  fun,  Thq^ 
hiu  e  at  hrft  argued  upon  the  aileition  of  ao 
ftai  s  being  fcen  in  them ;  and  afterwards  have 
fuppoicd  that  tlie  llar&,  which  tdcicope^  have 
diicomed  in  diem,  and  unto  irfuchib^deubl- 
lefi  owe  their  lig^  had  no  ooncam  in  die  ap- 
pearance, but  that  being  phced  at  a  vaftdif- 
tance  bdiind,  diey  were  feen  through  thefe 
tranfparent  and  enlightened  Spaces.  The  Hune 
fpecies  of  rcafoning  has  carried  others  to  the 
fuppofmg  the  nebulous  or  doudy  Itars,  as  that 
in  Orion  and  the  reft,  to  be  of  the  fame  kind, 
only  tra<^  in  the  firmament  enjoying  an  ever  * 
lafting  day  independently  of  any  Sctti  at  all,  but 
fixed  Ibfs  ire  alfii  feen  m  dwfe.  In  thai  of 
Orion,  in  particular,  a  telefcope  of  mo* 
derate  power  fhews  two,  and,  inilrumenti 
of  more  eHicacy,  more  than  twenty.  Thefe 
are  indeed  of  the  fame  nature  with  the  magel- 
lanic  clouds,  but  they  owe  their  light  alfo  to 
ftars.  In  fine,  the  mageUanic  clouds,  or  lu- 
minous fpaces,  or  nebulous  ftars,  or  by  wfaat- 
feevcr  odier.name  we  call  diofepaRaof  the 
mament  in  which  we  dKKnguifli  only  a  con- 
fufed  brightnefs,  do,  without  ^e/Hon,  owe  it 
to  the  mixed  light  of  a  |^t  number  of  fmall 
ftars  and  th^  are  all  of  the  nature  of  the 
Milky  Way. 

COCHAB.  A  name  by  whidi  fome,  who 
love  hard  words  caU  the  planet  Mercuiy.  It 
is  one  of  the  Hebrew  names  of  that  placet, 
and  fignifies  a  blight  ftar. 

COCHAN. 
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CQCHAN.  A  mmt  hf  frfiich  thofe, 
hIm  aveiond  of  uncommcm  tenns,  call  the 

planet  Mercury,  h  is  one  of  the  Hebrew 
names  of  thaKplaiicC»  «Dd  it  %ufie»  a  bright 
fiar. 

COCK^CUbt.  Aaant  kfNvluclilbaw 
bsm^oWaMConAdittioiK  ftoMd  out  of 
ftaw  flai»ffop«ri]r  beUnging  to  the  covOdh- 

'   ftonAi^o,  and  prefervcd  to  it  by  the  genera- 
«i  WBtmn  l»  that  tUa  i»Utri<«gM<W. 

COLUBLR  TORTUOSUS»  amked 
Srrpent.  A  iiamc  by  which  many  of  the  old 
^  wnters  have  called.  cmiitHltiWi  Diaco  io 
AcfiMtlMmlwau^lMK.  TliftaaMfccnM 
to  luwebomfiillffveRtait  indie  bookflf  Job> 
^ilNxe  ifai  vaAatj  «xpicfling  the  p  owe  r  of  God 
in  the  works  of  tke  acatioa,  fays,  his  fpirit 
^eaadbfted  the  heavens,  and  bis  hands  had 
formed  the  Crooked  Serpent.  Some  have 
imagined,  that  no  more  was  meant  by  this,  but 
^at  God  was  the  rreator  of  all  things,  the 
greatcft  as  well  as  the  leaii,  and  that  the  fame 
hand,  which  had  fenaad  the  vaft  expanle  of 
the  beawcm^  had  alfe  oealedtheineaiicft  rep- 
riiboR  die  eardk.  But  the  context fliews  abun- 
duidydiatlieaieantiiodiingon  die  earth  j  and 
the  uie  that  was  made  very  early,  both  by 
hufbandmcn  and  failors,  of  the  conftellation 
Draco,  leaves  it  undoubted,  that  this  was  the 
peculiar  conileUation  the  author  noeant. 

COLURE  ^«fi»  A^tictf.  That  meridian, 
ccciKleof  dadkiadoa,  «hk&  paflea  dirough 
die  poles  of  die  equator,  and  thofe  of  the 
ecliptic.  The  Colure  of  the  equinoxes  is 
that  circle  which  pafies  through  the  pdes  of 
the  ecliptic,  and  the  interfcflions  of  the  eclip- 
tic with  the  equator.  Thefe  two  Colures  cut 
one  axiotiici  at  right  angles,  and  di\  i(ie  the 
cdiptk  and  die  equator  into  two  equal  parts. 


COMMUNB  STEXLA.   A  rane  If 

which  wc  iind  fome  authors  calling  dw  {ianct 
Mercurj'.  To  undcrfland  what  they  mean  by 
this  term,  we  muft  enter  into  their  cibbliihed 
opinion.  Allronomy  was  at  firfl  joined  with 
judicial  aftrology.  Thok,  who  firft  remarked 
the  couffe  of  die  planets,  expecled  good  and 
ill  fram  their  afpeas,  and  vepe  peifiiaded 
that,  in  dModelm,  they  had  naturally  good 
and  bad  influence.  Thus  they  called  Jupiter 
a  ftar  of  good  fortune,  and  Saturn  and  Mars 
ftars  of  ill  fortune.  Mercury  they  fuppofed  to 
deferve  neither  one  nor  the  other  iharaiSler, 
but  to  i  Influence  according  to  the  ^pe<^  in  which 
It  iiood. 

CONCEPTACULUM.  A  name  by  which 
cectMii,  who  loveiHicoiiiiiionienne»  have  caOed 
the  conAdlatiMi  Axa,  the  Altar.  It  b  one  of 
the  old  names  for  that  conftellation  $  we  meet 
with  it  in  the  Latin  poets,  hut  k  is  qiiitt  out 
of  ufe  auMXig  the  late  wri^s. 

f  CONJUNCTION,  in  the  writings  of  tlie 
afirologers,  f^nifies  particularly  die  oooung  of 
certsinplaaettuito  dwfiuae  part  ef  theheaveas 
widi  fome  one  of  die  confteUadons  to  which 

they  are  fuppofed  to  have  feme  affinity.  I'his 
is  the  afpecl  under  which  dieyfimn  die  flipft 
l>oId  of  their  pre£igBS. . 

CONSEQUENT  QUANTITY.  That 
of  two  quantities,  which  have  a  ratio  to  one 
another,  which  is  named  hdfc.  Stt  Ratio*  . 

CONSPECTUS.  Alerai  bywhichfeme 
of  the  Latin  writers  have  exprefled  whtt  the 
aftrologers  meant  by  their  word  afpedt,  a  mu- 
tual radiation  of  certain  planets  and  certain  flars 
rui  oneanotlitr  at  certain  diftanccs,  the  trine, 
tjuadf ;  lu,  cr  tlic  like,  from  whence  they  prc- 
fagcd  events,  and  pretended  to  be  Jet  into  the 
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fecrets  of  futurity.  Wc  find  the  word  in 
Cetiiurinus  and  others. 

CONTEMPORARY  UGHT.  This 
term  is  ufed  to  exprefs  chat  quantity  of  light 
which  falls  at  any  one  time  upon  an  objed. 

This  is  ufcd  by  way  of  Jifliiiclion  from  the 
tcnn  fuccclTivc  light,  which  denotes  that  which 
is  thrown  upon  it  at  fucceeding  inten'als.  See 
the  article  LiCHT. 

COLOURS.  Theorigpnofoolctns  is  iq 
die  different  fefnngpbtlky  of  tlie  feveial  rays 
of  light  Newltm  fttppofed  the  wliple  body  of 
liglht  to  confiil  of  certain  extremely  minute 

particles  of  matter  ;  and  the  fame  Newton, 
Icparating  thiit  hght  by  after-experiments,  dif- 
covcred,  that  thofe  particles  were  not  of  the 
fame  fize  in  ail  the  paiL^  or,  in  other  word^. 
Ml  att  the  rays  of  light  i  he  found  diem  larger 
ia  Ibme,  and  finaller  in  odieiB,  by  die 
rent  degiees  of  xefifat^jjlMli^  and  leflcKibilitjr : 
and  to  thia  he  refers  the  origin  of  colours. 
Thofc  rays,  which  confift  of  the  largeft  par- 
tides  being  red  ;  thofe,  which  confirt  of  the 
Ijnallefl  of  all,  violet  coloured  and  thofe  of  in- 
termediaic  degrees,  conftituting  tiie  interme- 
diate colours  of  green,  blue,  yellow,  and 
onuige.  Thde  fix  colours  are  called  primary 
cokmn,  and  the  rays  ofjig^t,  which  produce 
them,  are  called  fimilar,  or  homogjCJieal  nys. 
All  other  ooloiicsarifeout  of  different  mixtures 
of  thefe  primary  colours,  or  different  combina- 
tions of  the  homogencal  rays.  Light  is  a  mix- 
ture of  all  the  fevcraJ  rays  of  light ;  and,  in 
the  lame  manner,  whiteiieis  i&  a  niixturc  of  all 
the  lunda  colours.  Stt  this  farther  tx- 
pklned  under  tht  tBrtidt  RsFXACTiQK* 

^COLUMBA  NOACHI,  N^t  Ikw,  «r, 
mfrnttKlr^tiU  theFigmt*  One  of  die  con* 
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lleliations  oi  tiie  iouthern  hemifphere ;  it  is 
not  of  the  number  of  tile  ferty-ei^e  old  ones, 

mentioned  by  the  antient  aftronomert,  but  has 
been  found  fince  their  time,  and  the  name  of 
it  is  fomied  oidy  amoiig  the  lateft. 

It  is  but  a  finall  conflelIation$  but,  for  its 

extent,  it  takes  up  a  proper  number  of  ilars* 
It  is  rcprefented  by  a  tolerably  good  draw- 
ing, and  is  the  hgure  of  the  Dove,  which 
Noah  lent  out  of  the  ark,  returnmg  with  an 
olive-branch  in  the  mouth,  an  emblem  of  the 
decteafe  of  die  waters.  TheconAeUations,  be> 
tween  and  among  which  this  Ittde  one  of  die 
Dove  is  placed,  are  the  Dog,  the  Haie,  « 
part  of  the  Eridanus,  Dorado,  and  the  SUp. 
The  olive-branch  in  the  mouth,  and  a  part 
o^  one  of  the  wings,  come  very  near  the  hinder 
legs  of  the  Dog.  The  Hare  is  at  a  fmalJ 
diftanoe  behind  the  Dovc's  taii,  which  points 
toward  die  place  nfitafofufoet  One  bend  of 
the  Eridanus  comes  toward  thewiog,  oppofite 
to  that  which  is  near  die  hinder  Jf^  The 
Dorado  Is  oppofite  to  the  top  of  that  wing,  but 
at  a  diitance  j  and  the  ftern  of  the  flup  is  very 
near  the  head  of  the  Dove,  fo  that  it  migl^t 
iccm  the  ark  to  which  the  bird  is  flying. 

The  ftars  in  the  conilelirit  on  Coiumba  are 
tcji,  and  they  are  very  happily  dif|>ofed  for 
marking  of  die  hgurc.  There  is  one  m  the 
hinder  part  of  die  biid'cbead,  aoddiereare 
five  on  its  body,  two  tnime  line,  and  duee 
in  another,  the  diiee  are  finaller  ibn  than 
the  t^vo,  tbcie  very  well  define  the  bigneis  and 
figure  of  the  body :  there  are  three  almoft  in 
a  luic  in  the  oUverJlwuocb,  and  one  in  the 
under  wing. 

The  ntw  conlkllations,  like  the  old,  were 

fomtofthemimendedmerclyasformsthatwould 
beft  compriie  the  ibrs  that  were  to  be  referred 
«>,  and  Ibme  in  commemoration  of  great 
events.  ThisDoveisinremcmfaiince  of  die 

dduge 
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ddoge  IB  the iaptiHoAi  the Rojra]  Oak, 

in  commonocatioii  of  the  pnCcnwAaa  of  oiir 
king  Charles,  and  fo  of  fonie  of  the  others  : 

thcfc  a  tlioufand  years  hence  may  be  as  inex- 
plicable as  any  of  the  old  ones ;  axid  we  arc 
not  to  wonder,  th;jt  \\  c  d'.;  n-it  ptrfe^lly  under- 
ilafiil  thofe  :  we  are  to  runenibcr,  htfloriee 
ik»  oot  laft  for  ever. 

COLlJKEtfthiMm.  Some  of  the  sflvcH 
BKMaical  wri^rs  have  called  hf  dlis  name  a 
great  circle  of  the  globe  of  the  nvwn,  parallel 
£0  the  great  circle  wh'ich  pafies  through  the 
poles  of  her  orbit,  and  through  thoie  of  the 
ecliptic.  They  have  called  this  the  colure 
of  the  moon,  from  the  £une  reafon  that  others 
have  gWen  the  name  of  the  colure  of  die  Ibl- 
fikes  ID  tint  gireat  cude  whidi  pafles  through 
the  polei  of  fit  cquhiodia]  and  ecliptic,  at  dte 
<*'fNitM^  of  lunety  degrees  from  the  intcrft^on 
of  thofe  two  circles.  The  poles  of  the  moon 
are  at  all  times  in  this  circle  ;  and  from  tlie 
motion  of  this  circle,  and  that  of  the  poles  of 
the  moon  from  eaA:  to  weft,  the  appearance  of 
the  (pots  of  the  moon  bdng  fixed  in  the  Cune 
placo,  nvlule  the  glohe  of  that  pbmet  turns 
]ike  die  other  heavenly  bodies  round  its  axis, 
is  eacplaincd.  This  will  be  demonflrated  at 
Jsfge  in  its  place  under  the  article  Moon. 

<  COMA  BERFNICES;  Bermue's  Hah: 
One  of  the  coniiellations  of  the  northern  he- 
mifphere.  It  is  of  a  middle  date  as  to  its  ori- 
gio,  being  imicb  older  than  dw  Lpvc  and 
Umcom,  and  the  reft  of tbofewluch  Hevdinsy 
and  6therS|  near  our  own  time,  have  added,  and 
yet  much  later  than  the  forty-eight  old  ones, 
of  which  we  read  in  the  eariieli  aftronomcrs. 
The  conftellation^,  which  the  early  Greeks 
were  aiquaintcci  witiiai,  were,  probably,  de- 
fjgoed  by  the  Egyptians,  and  by  them  taught 
10  that  peopIe>  who  afterwaids  ^iAtfed  the 
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knowledge  of  diem  dmnighout  the  wodd  s 
but  thefe  did  not  comprehend  all  die  flars  of 
which  men  frequcndy  found  occaiion  to  fpeak. 

There  were  kft  fpncc";  Hetwecn  them  in  the 
heavens,  and  the  liars  in  thofe  fprtces  were 
called  Stellar  Amoqihot.T,  or  Informvs,  or  un- 
formed liars,  and  acxounicd  to  the  next  con- 
ftdlation.  It  was  a  deficiency  in  the  early 
aftnonom/*  not  to  have  |iravided  properly  for 
thefe  i  andit was  an  aukward  and  nMind*about 
way  of  fpeaking  that  they  were  forced  to  have , 
rpcourfe  to  in  calling  thefe  the  unformed  ihurs 
of  this  or  that  conftellation,  from  which,  per- 
haps, fomc  of  them  were  very  dilbnt,  and 
many  di  them  equally  near  to  fomc  other. 

Aflronomers,  of  fuccecding  times,  perceived 
diis,  and>  by  degree*,  diey  have,  though  not 
yet  fuflkiendy,  improved  the  Jyflem :  they  have 
coUeAed  the  mod  confideraUe  of  thefe  ftars 
into  other  confUdlations,  and  they  have  filled 
up  the  largrft  fpaces.  Much  of  the  praife  of 
this  is  owing  to  Hevelius,  but  the  thing  was 
begun  very  long  before  his  time.  This  con- 
ftellation of  Coma  Berenices  is  an  inltance  of 
it.  It  was  added  to  the^ihere  long  fmce  as 
in  die  dajw  of  Conon,  who  phned  the  im« 
formed  ftars  bditnd  die  lion  in  the  figure  of  a 
lock  of  hair,  to  oiiniiiemorate  a  certain  lode 
which  Berenice,  the  queen  of  Ptolemy  £uer* 
getes,  had  dedicated  in  a  temple  of  Venus,  on 
account  of  one  of  her  huiband's  victories,  and 
which  had  been,  by  fome  accident,  loft  out  of 
the  place,  Cpnon  perpetuated  the  a£l  of  de« 
vodon  more  than  could  have  been  done  by  aQ 
die  vdiqtics  in  the  wodd,  and»  atthe  fame  time^ 
did  an  acceptable  fervioe  tt>  all  fucceeding 
aftronpmers. 
TheCopia  Berenices  is  a  conftellation  of  fomc 
bignefs,  atiJ  contains  a  quantity  vi'  ftars  vc:y 
well  proportioned  to  the  (pace  which  it  occut 
pjcs  ui  liic  heavens.  It  is  reprcfwitcd  in  the 
fchemes  of  the  hcaveps  tn  form  of  a  cluftcr  of 
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h:\ir  tied  up  at  one  end,  and  flowing  loofc  at 
the  other.  It  is  HtuateJ  between  the  Lion, 
'  the  Lkde  Lion»  the  Great  Betr,  the  Grey- 
hounds, Bootes^  and  Vii^.  It  b  behind  the 
tail  of  the  Lion,  and  at  feme  diftance  frcrti  the 
hinder  leg  of  the  Bear.  The  belly  of  tlie  lower 
of  the  two  Greyhounds  comes  juft  o\  cr  it.  The 
difhevellecl,  or  loofepart  of  it,  reaches  nearly  to 
the  leg  of  Bootes,  and  the  \\  hole  cluftcr,  or 
lock,  run-  prallcl,  or  nearly  (o,  vnxh  one  of 
the  wings  of  Virgo. 

Tyd^  Biahe  mentions  onlf  fewteen  ftan 
in  the  Coma  Berenices.  Hevdiita  raifes  the 
number  to  twenty-one ;  aad  Flamftead  makes 
it  forty-diree.  They  are  none  of  them  of  the 
largcft  magnitudes,  but  a  great  many  are  cnn- 
fidcrab'c  enour^h  to  be  very  confpicuous,  and 
they  are  very  equally  difper.cil  over  the  feveral 
parts  of  the  conlleilation.  There  are  five  of 
canfidmblt  fixe  in  die  centre,  or  neaify  in  the 
centiet  of  die  part  that  is  tied  upj  and  there 
ace  iorne  odieis  about  dieft,  and  (battered  fin* 
gjijr  atdifiances.  There  are  two  in  the  band, 
or  tying,  and  the  reft  fpread  ver^' well  at  equal 
diftanccs  over  the  whole  dilhevelkd.)  or  loofc 
part.  There  are  feveral  ftars  about  it,  which 
it  would  have  been  as  well  to  has  e  compriicd 
within  the  oot^liMS  of  the  figure,  and  wUch 
aig^  y€if  well  haire  been  coaiptUed  £>  $  bui^ 
aaiciay  tbeconfldtationiaofyeiycoBfideiable 
4de,  and  k  eafilj  diftii^Miflted  fagr  the  qre. 

^COMETS.  A  kind  of  lian,  appcanng  at 
Bnexpcfted  times  in  die  heavens,  and  of  fm- 
gu!ar  and  various  figure:,  which,  while  their 
motions  were  not  undcrllood,  were  imagined 
to  be  plaiicts  and  prodigies,  hung  out  by  the 
immediate  hand  of  God  in  the  heavens,  and 
•intended  tD  alam  die  world.  There  have  ap> 
peered  many  of  theft,  at  different  times,  of  a 
varie^  of  %Mre8,  and  extranelj  different  in 
appaicttt  ms^jutude  $  but  we  at  pidcnt  haw 


obtained  iome  knowled^  of  th  ir !  and  re- 
volutions, and^  as  it  is  m  all  otiier  cates,  being 
undeiflood,  they  aie  no  kxsger  terriUe.  B»- 
fbre  we  enter  bto  die  explanation  of  dieir  tk* 
veral  motions  and  appearances,  it  will  be  pio* 
per  to  diftinguifh,  among  the  accounts  that  are 
left  us  of  them,  what  have,  and  what  have 
not  been  comets,  at  Icaft  to  ohfcrs'c,  that  all 
which  have  been  called  by  that  name  have  not 
a  right  to  it  j  and  to  add,  that  fonie  ap{)ea/> 
ances  in  the  heavens,  which  have  not  been 
called  by  that  name,  have  a  i^ht  id  it. 

We  read  of  what  are  called  new  ftars  in  the 
eariier  as  wdi  aa  later  worhs  in  adraqomf^ 
and  there  are  not  wandng  audlcws  fup- 
pofe  all  thefc  to  have  been  comets;  but  this  is 
an  error  of  the  grofTcft  kind.  The  moft  con- 
fiderable  nf  all  thcfe,  the  new  fbr  in  Caffio- 
pcia,  which  was  fecn  in  1572  for  fixtcen 
months  together,  was  by  fome  iuppolcd  a 
comet,  but  that  opinion  was  abfuid  in  the 
higheft  degree  $  it  had  no  tail,  nor  any  of  Ihat 
hairy  appearance  whidi  feme  comets  have 
which  want  the  tail,  and  to  this  its  light  was 
of  that  brilliant  kind  which  diftinguiilics  die 
fixed  ftars.  But  this  is  little  proof.  It  was 
far  out  of  the  limits  of  the  fclar  fyftem  i  its 
place  was  in  the  region  of  die  fixed  ftars,  and 
it  prcferved  exadly  the  fame  place  there, 
fianding  in  die  fame  fituation  with  the  leve- 
ral  flus  about  it,  from  the  firft  to  die  laft  mo. 
mcnt  of  its  appearance. 

We  read  of  many  other  appearances  in  die 
henvrns  under  the  name  of  new  ftars,  but -we 
arc  not  fo  well  able  to  judge  what  they  were, 
frrm  the  want  of  accuracy  in  the  obiervers, 
Pliny  tells  us  of  one,  fccn,  as  he  fays,  by  Hip- 
parchus,  one  hundred  and  twenty -hvc  years  be- 
fore Chiift  I  anodier  was  leen  in  die  dme  of 
Hadrian,  one  hundred  and  thirty  years  after 
Chrift ;  a  third,  its  place  afcertained  near  the 
Eag^e,  in  the  year  three  hundred  eig|i9^-nine, 
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§etn\y  Cu^idanus ;  a  fourth »  (een  by  HaW 

and  Albunazar,  in  the  ninth  century,  in  the 
fifteenth  degree  of  Scorpion ;  another  in  nine 
hundred  and  forty-five,  between  Cephcus  and 
Caffw^ia ;  and  anodricr  in  one  thouland  two 
hundred  and  fixty-four  near  Caffiopcia.  The 
accountt  of  thefe  are  all  vny  imperii^  pof- 
fibly  fooie  of  them  mig^t  be  comets,  but  cer- 
tainly not  all.   The  fiar  in  CafEopeia  (and 
probably  the  greater  part  of  the  others,  were 
like  it)  was  undoubtedly  a  ftxed  liar,  and  is 
undoubtedly  ftill  in  its  nhice,  though  unlcen. 
We  know  of  many  otiicrs  which  appear  and 
diiappear  at  times,  and  it  ts  owing  either  to  a 
revolution  upon  their  axis,  which  ^fcowers,  at 
§omt  umsSf  an  enlightened  or  fieiy,  and  others, 
anobfcurepait  of  their  fui6oe  i  or  to  their  oc- 
cafionallydiwwwng  up,  from  the  fiery  mafs  of 
which  they  arc  cnrnp<>fc<!,  opake  matters,  fuch 
as  form  the  fpots  m  th  -        but  in  fuch  quan- 
tity that  they  obfcurc  it  with  the  whole  furface, 
ar  Icail  fo  much  of  it  as  not  to  leave  enough  v  a- 
cant  or  clear  to  oanlbut  the  lig^t  to  us  at  this 
viftdiftance. 

Howibever  that  be,  we,  of  a  ceitaui^, 
know,  that  the  new  ftarin  Caifiopeia,  and  many 
odwrs  cif  that  name,  were  out  of  our  f}-ftcm, 
and  amon^the  fixed  ftars  and  ftationary  like 
them.  This  fuficicntlydiftinguifiics  them  from 
the  comets  truly  fuch,  for  thefe  are,  altl^ough 
a  very  remote  part,  yet  a  part  of  our  f)'ilem, 
and  belong  to  this  part  of  ihe  univerfe  of  whidi 
the  fun  b  the  centre. 

Objefls,  lb  very  viiible^  and  fo  very  fitigular, 
cannot  efcape.  Ae  notice  of  thofc  who  addi<5led 
tl umfelvcs  to  obfcr^ations  of  tlit-  heaven?. 
Accordingly  wc  find  them  named  from  an- 
tiquity, thoi^  never,  till  very  latel} ,  at  all  un- 
imdcrftood.  Tlie  ChalUa;an«,  from  whom  we 
trace  the  knowledge  of  the  ftars,  as  thry  were 
Ihvovnd  in  point  of  dinate,  and  naturally, 
tiid,fi<oiiLh]iiiiQiiorial  tinie»  addicted  to  ob- 
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fervatlons  of  the  heavens,  could  not  but  foe 
them  at  times.    They  h;.d  a  cuftom  of  enter- 
ing!; down,  in  the  public  icgiiicrs,  the  extrnor- 
duuu y  piixniomcnu.  of  tiic  airy  region,  and  tliefc 
certainly  had  their  place  there.   They  were 
ib  wdl  acquainted  with  the  cooftdlatf ona,  and 
places  of  the  £xed  ftais,  that  th^  could  not  but 
perceive  the  comets  were  not  of  tlie^r  munbec. 
They  watched  (evcral  from  their  iirll  appear-  ' 
ance  till  tlicy  became  invifible,  and  they  could 
not  but  perceive  that  they  changed  their  place 
iji  the  hcaveni  in  the  manner  of  the  planets. 
Thus  much  wc  may,  WiUi  icalun,  luppole  the 
C  halUai^iiis  knew  concerning  comets.  Wc  are 
told  indeed,  by  tholb  who  have  written  oon'^- 
cerning  die  antient  aftfonom|^  that  they  fbee* 
toldtl^4|ppcaiance  of  theoai  but  Ibis  has  not 
the  leaft  ftmndation.  They  knew  that  the  co-  • 
mets  weie  not  fixed  ftars,  but  had  forae  revo* 
ludon }  and  that  is  all  that  has  beeaicnowil  of 
them  till  of  very  late  time. 

Come  ts  arc  indeed  no  other  than  planets  of 
apeculur  juiid,  aiid  Lucy  are. planets  belonging 

to  our  own  folar  fySbaa.  Thef  turn  about 
the  fim  as  Ji^^iter  and  Satum  do,  .but  they  axe 
at  a  vaftly  gamier  difiancc  firasi  him.  Al- 
though we  (ee  fo  little  of  them,  or  have  op- 
portunities of  viewing  tliem  fo  wcly,  there 
are  more  in  number  of  them*  than  what  wc 
ufually  call  the  planets,  and  their  bigncfs  and 
n)ot;o;i3  ihcw,  tlut  they  are  truly  of  the  na- 
ture of  thofe  planets.   We  alfo  dilcover,  by 
the  fame  means,  that  they  perform  their  levo- 
lutions  about  dw  fun  in  ellipfes,  extren^y 
long,  that  tlie  part  of  them  which  comes  with- 
in our  view  has  the  figure  of  a  parabola.  This 
muft  have  appeared  a  flrange  do<Strinc  at  the 
time  when  the  earth  ami  the  fcvcral  phuui^ 
were  fup^jofed  to  run  round  tlic  fun  in  circles, 
but  it  has  been  evidently  proved  by  Kepler, 
and  adtnowledged  and  fupported  by  all  the 
ailronoiners  wlio  have  fuccceded  him,  that 
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r   1  5*^  they  do  In  reality  all  of  them  dcfcribc,  not 
r  ^^Ts  circles,  but  eUipfes  round  the  ft^i;  die  oi^its 
^        therefore  of  dte  comets  are  not  lingular  in 
^      figure*  but  are  only  a  ligure  of  the  fame  na- 

^  S  *^  turc,  more  cxtenJvtl  in  Icnzth. 

vi^e  farther  diftinguift  that  the  comets  have 

%       /  :tn  atmofphere  nhout  them,  nny,  and  that  it 

  i;^  immeiilcly  great ;  v/c  can  dil'covcr  that  the 

moon  has  iiu  atmofphere,  and  we  caji  per- 
ceive that  the  planets  have.  In  regard  to  Sa- 
turn we  abfolutely  fee  clouds  founded  in  it : 
but  this  of  the  comets  is  of  all  the  mod  con- 
fiderable;  it.it  to  this  that  they  owe  that 
Jbange  appendage  of  a  tail,  which  is  here  an- 
nexed to  them,  efpecially  after  the  time  of 
their  pcrihelium. 

i  he  comets  niuft  nccd.s  pafs  through  a 
jlrange  flaic  of  cold  and  darkncis  in  that  part 
f   «^  their  orbit,  which  they  run  through  in  their 

/  2  ^    aphelion,  and  from  this  thqr  muft  enter  into 


an  cxasffive  ftate  of  li^t  and  heat  in  didr  pe- 
rihelium :  diis  is  owii^  to  Ae  extreme  leng^ 
of  tbeir  elUpfis,  and,  in  confequence  of  this, 
they  muft  be,  in  their  prefent  ftate,  globes  ut- 
terly uninhabitable  by  anyfpecies  of  things  of 
which  it  is  pofliblefor  us  to  form  the  icaft  ima- 
gination. Although  unfit  for  any  ufc  in  thein- 
/  however  be  of  infinite  im- 

j^yS~  portanoe  with  nSpeSt  to  the  other  worlds  in 
,jr  -Hour  fyftem,  being  capable,  in  the  hands  of  the 
Almi^ity>  to  produce  flrange  chai^  and  re« 
volutions,  if,  in  any  part  of  their  orbits,  they 
pafs  near  them.  When  they  fhall  fall  in  the 
•w'j.v  of  any  of  our  planets,  (the  earth  not  ex- 
cepted) in  their  defcent  toward  the  fun,  they 
muft,  if  they  apprc  ach  near  enough  to  dieiii, 
be  the  occafion  of  deluges ;  and,  if  they  come 
too  dofe  to  diem  in  their  afcenta^infrom  the 
fiin,  tbcy  muft  occafion  univerfiJ  conflagra- 
fions. 

The  comets  themfelves  can  only  be  therefore 
in  a  ilste  of  abiblute  chaos  in  thor  pitfent  con* 
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dition,  but  they  may  alfo  become  planets  in 
our  fenfe  of  the  word,  or  may  be  capable  to  re- 
ceive and  to  fullatn  inhabitants  like  die  odiers, 
if,  at  anytime,  their courfe  fliould  be  changed, 

and  they  fhould  be  made  to  form  circles,  or 
ellipies,  of  lefs  length  about  the  fun.  As  it  is, 
we  arc  not  to  fuppofc  that  every  time  a  co- 
met is  fcen,  it  is  a  new  one  that  appears  ;  the 
fame  has  come  in  fi^ht  at  difterent  times ;  and 
from  this  wc  are  able  to  determine  their  pe- 
riods, and  events  calculate  dieir  future  appear* 
ances.  The  principles  of  diis  are  plain  and 
indifputable^ 

It  is  evident,  from  the  companion  of  a  mul- 
titude of  obfervations,  that  the  comets,  a» 
tlicy  were  called,  of  the  years  153T,  1607, 
and  1682,  were  thr  fnmc,  and  confequently, 
this  having  appealed  at  three  times,  of  which 
the  diftances  are  equal,  we  know  thofe  dif- 
tances  muft  mark  its  period,  and  confequently 
that  the  comet,  whidi  laft  appeared  in  168^ 
performs  its  revdution  round  the  fun  in  about 
twenty-five  years ;  fo  that  if  the  calculation 
have  the  truth,  which  there  is  at  prefent  all  the 
rcafon  in  the  world  to  believe  it  ha*;,  we 
again  fee  tliat  comet  in  the  heavens  in  about 
four  years,  or  in  the  year  1757. 

The  comet,  which  was  obferved  in  1661, 
feemed,  by  all  that  was  obferved  concerning  it, 
compared  with  what  we  know  of  that  comet 
which  appeared  in  1532,  to  be  dieiagie.  If  diis 
be  true,  the  period  of  that  comet  IS  one  hun- 
dred and  twenty-nine  yean;,  and  it  will  appear 
again  in  the  heavens  in  the  year  1 789, 

The  moft  remarkable  of  all  the  comets,  of 
which  we  hiive  accounts,  was  that  which  ap- 
peureJ  forty-four  years  before  the  birth  of 
Chrift,  in  the  f<une  year  m  v.'hich  Julius  Caefar 
was  murdered.  It  is  palpable,  from  the  whole 
GOuHe  of  obfervations,  that  thu  comet  hac  ap- 
peared fince,  once  in  the  year  5^1,  a  fecond 
time  in  die  ycari  106,.  and  adiirdin  dieyear 

1681. 
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i68t.  It  Has  niaclelliieere?oIiitos  therdbie' 
tomd  the  fun,  in  the  times  of  which  wc  have 
account,  and  th^'  have  been  at  regular  pericxls 
that  it  was  fecn.  The  period  of  this  comet's 
revolution  is  therefore  about  fiv  e  hundrctl  and 
i'cventy-five  years,  and  it  viriil  be  very  long 
before  mankind  will  have  an  opi>ortunit}r  of 
feeing  it  again..  This  is  the  comet  to  which 
'  Mr.  Whillon,  who  has  explabed  at  krge 
how  die  earth  may  be  drowned  or  burnt  hy  a 
comet's  pafllng  too  near  it  in  its  defoent  tq» 
or  in  its  afcent  from,  .the  fun,  refers  the  gene> 
ral  deluge  in  the  days  of  Noah. 

The  orbits  of  thefe  comets  have  alfo  been 
explained,  and  it  appears,  that  tlie  hrit  men- 
tioned in  its  aphelion,  is  four  times  as  fidr 
from  the  fun  as  Saturn.  Its  greateft  diflance 
appears  to  be  to  its  Icaft  in  the  piopoitMn  of 
-  Sxty  to  one}  and  its  greatcA  degree  of  heat 
and  li^t»  compared  to  its  leaft,  muft  be  as 
three  thoufiuid  fix  hundred  to  one.  How 
amazing  a  viciiTuudc  !  The  comets  maybe 
well  declared  uninhabitable. 

The  fecond,  in  its  aphelion,  is  near  fix  times 
as  remote  from  the  fim  as  Satum  is  in  his 
aphdion,  its  greateft  Mance  to  its  leaft  as  one 
huidnd  to  one,  and  its  greateft  depee  of  heat 
and  lig^t,  compared  to  its  leaft,  as  one  thou- 
fudtoone. " 

The  aphelion  of  the  third  muft  be  fourteen 
times  greater  than  that  of  Saturn,  its  greateft 
difhnce  from  the  fun,  compared  to  its  leaft, 
muft  be  as  twenty  thoufand  to  one  j  ajid  its 
greateft  degree  of  heat  and  light,  proportioned 
CO  its  leaft,  as  four  hundred  millions  to  one. 
As  we  have  been  amaeed  at  the  vicilBtudes  of 
the  firft  comet,  with  what  thoughts  of  aftonifl)- 
/  ^  jnent  muft  we  furvey  thofe  of  the  laft  ? 
>.  NofA-ithdandiivj;  this  vaft  diftance  of  the 

C      comets  from  the  fun,  particularly  that  of  the 
L      Jaft  in  thv  time  of  Its  aphelion,  yt^t,  on  the 
moft  nioJerate  compuuuon,  tiii:  diltuncc  of 
Vol.  I. 
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the  neareft  of  the  iixed  ftikt  is  fo  tmmcnfely 
greater,  that,  in  the  moft  remote  part  of  their 

orbits,  they  cannot  approach  Co  far  toward  any 
of  thofc  ns  to  fall  in  the  way  of  tht  ir  influence, 
or  have  their  courfe  in  the  leaft  diliuibed  hy 
them,  but  may  perform  all  parts  of  it  w  ith  ;ui 
uniform  regularity  :  therefore,  after  a  proper 
number  of  oUervations  they  are  as  liabk  to 
have  ihdr  revolutions  calcidated,  as  the  neareft 
of  die  planets.  Thirty  or  forty  yean  more  vnll 
ftrengthen  or  invalidate  this  fyftcm. 

What  we  learn  farther  by  thcfc  obfervatlons 
is,  that  thofc  comets,  which  have  given  us  op- 
portunities for  examination,  are  very  laige  bo- 
dies, and  are  furrounded  widi  an  atm<»^phere 
of  great  extent :  this  atmofphere,  like  that  of 
the  eaEth,  is  thidceft,  or  moft  denle,  towaid 
the  centre,  or  near  diebody  of  the  cornet^  and 
proportionably  more  rare  at  a  diftance,  till  it  is 
moft  fo  at  the  fuperficies ;  and  the  difbrderaod 
confufion  of  its  parts  very  well  rcprefent  theftate 
of  a  planet  in  chaos.  W  'icnthcy  are  near  thefun, 
it  appears  that  their  atmofphere  turns  round  of 
itfcif,  in  the  manner  of  a  globe  diattums  upon 
its  centre,  and  this  towanl  the  fide  oppofite  to 
thefun;  as  if  the  vapours,  of  which  itiacoBi* 
pofed,  were  puflwd  forward  by  the  fun's  rays. 
We  obfove,  in  general,  that  their  tails  are  the 
longer  in  proportion  as  the  body  of  the  comet 
is  nearer  to  thefun,  and  ccnfequently  more  in- 
fluenced by  the  heat  of  that  luminar)'. 

There  have  been  many  obicrvations  to  prove 
that  thefe  three  comets,  which  have  been  par- 
ticulariicd  above,  are,  in  reality,  as  repre- 
fented,  the  fame  uidividuals,  each  having  ap- 
peared  at  its  period.  It  has  been  found,  that 
thdr  degree  of  motion  was,  in  all  thele  feveral 
appearances,  the  fame,  and  their  colour  alfo 
the  fame.  Wc  find,  by  the  return  of  thefe, 
that  their  orbito  are  of  difteruit  extent,  aiM  it 
is  owing  to  this  that  they  appear  for  a  difterei)t 
fpace  of  time  ih-die  heavens  widiia  the  reach 
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of  our  cfcs,  or  of  our  telefcopes.  In  fMbpor- 
tioflto  Ac  gieatnefs  of  its  orbit,  the  comet  ap- 
pears to  run  through  a  larger  fpacc  of  the  hea- 
vens under  our  eye  ;  for  the  more  cxtenfive  is 
the  eUipfis,  the  lefs  is  the  curve  ot  the  hnc,  but 
there  has  been  very  feklom  fren  a  «0diec  tjiit  has 
gjone  tfuKN^  the  hdf  of  dieheavoMi  for  in 
the  place  wheie  the  cO^fi*  i*  inoft  iMitt,  it  b  in 
thatphee  diat  the  comet  bcpns  to  icpdccnd, 
and  to  render  its  apforait  motion  flower,  al- 
though it  do,  in  rcalins  move  at  all  times  with 
an  equal  degree  of  vcloc i  ty. 

The  French  aftrononiers  obferved  a  little 
cbmct  in  1723  in  Capricorn,  and  many  more 
were  indtiwd  to  bdiem;  it  Ae  iame  imA  ano- 
Acr  ntde  oomet  whidi  had  been  6en  in  die 
feme  pMlf  bf  Ae  heavens  in  1707,  but  thebeft 
ind  meftoocnrate  obfervations  of  thelaft  feemed 
to  determine  othcrwife.  Comets  haw  been 
obfersed  to  prefcrvc  their  courfe  in  very  diflfcr- 
cnt  ranks,  for  fomc  of  them  have  nut  lollowed 
the  path  of  the  zodiac  nor  parallels,  but  feme 
have  travelled  from  north  to  fouth,  others 
from  fooA  to  north,  and  cAcn  in  oAer  direc- 
tions. It  ia  thia  inreg^difii^'Aat  baa  given 
«ngpn  to  Ae  varieqr  of  oonje^flures  aa  to  tlie 
leal  nature  of  the  comets.  We  have  many 
authors  who  fpcak  of  them  as  bodies  pcrfe6Uy 
irregular  in  their  motions,  and  even  fo  great  a 
name  as  Kepler's  Itands  to  the  opinion  that 
they  arc  no  other  than  foes  in  the  region  of 
unbounded  fpacc,  wMch  beoOBtt  illuminate 
at  coiee,  Icindltng,  as  it  vicre,  in  a  moment, 
and  diflipaling  Aemlelves  aAerwanis  hy  little 
and  little.  There  have  not  been  wanting  men 
of  fomc  knowledge  who  have  adhered  to  this 
opinion.  Dc  La  Hire,  an  aftronomer  of  re- 
putation in  France,  has  left  it  upon  record  in 
the  memoirs  of  the  Paris  academy,  that  he  ad- 
heres to  this  fyfteni.  beneca  obferves,  among 
the  feveral  things  Aat  maybeexpeAed  from  the 
progrcls  of  fttee,  Aat,  probably,  the  Ane 
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will  coMie  when  fome  aftnmomer  lliall  e]qplaht 

the  motion^  of  the  comets.  However  dtftanrwfe 
{hould  be  from  it,  on  fuch  foundations  as  this 
fentimcnt  nf  Kepler,  tl\e  time  feems  to  have 
Ueca  approaciung  with  our  Newton  ;  and  per- 
haps, in  another  oentuiy,  the  prcdidion  of 
the  philoibpher  will  be  wholly  accanpfiflied. 

The  opiiuon  of  Piotagpcas,  leeeifed  bf 
msmyof  Ae  old  phlkiltqihMi,  was,  tluit  evoy 
comet  conAfted  of  a  great  number  of  ihull  fbn^ 
that  thelc  were  of  the  nature  of  planets,  and 
performed  a  revolution  in  the  Hl  ./ens ;  that 
when  they  were  alone  tliey  were  mvihblc,  being 
too  little  for  Ae  difcemment  of  tlic  hmnan 
eye,  but  Aere  were  times  when  Aey  get  to- 
guhcr,  and  that  in  Ai»  dtiflerAey  became  vi< 
fibk,  continuing  as  long  as  they  centimied 
togethor,  and  after  Aat  dSappearing  by  de> 
grees,  as  the  feveral  little  ftars  feparated  again 
from  one  .'.nothcr.  Others,  adhering  to  the 
fyiteni  ot  Kepler,  have  luppofed  the  comets  to 
be  no  other  than  exhalations  from  the  fun  icfc  lf, 
and  to  have  become  inflamed  as  they  were  iji 
hi»  atmolphere,  in  Ae  fiuae  manner  as  Ae 
vapours  of  our  earA  become  Ibmetimes  illtt* 
minated  in  its  atmofphere.  But  thcfe  are  too 
idle  to  be  received  by  any  who  have  Ae  leaft 
tin£hire  of  true  knowledge.  The  fvftem  of 
Defcartes  had  much  more  appearance  in  its  fa- 
vour; he  alTcrted,  th?t  the  comets  w*cre  truly 
Ihirs  or  planets,  and  that  they  moved  irj  valt 
drdes  out  of  our  fyftem,  and  wholly  uninflu- 
enced by  our  fun,  and  that  ihcy  were  only  vi- 
fible  to  us  when  in  Aat  part  of  their  dide 
which  approached  toward  our  fyftem.  ^flbn 
adopted  this  fyAem,  and  wrote  laigdy  in  its 
favour ;  but  appearances  only  were  to  be  al- 
ledgcd  in  its  behalf.  It  is  beyond  a  doubt  that 
the  comets  arc  a  part  of  our  fyftem,  revolving 
round  our  fun,  and  without  this  hrit  true  prin- 
ciple, it  is  impd£ble  weAouldxnake  any  thing 
QUtinAdrhifloiy. 

While 
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Wliik  ivehMe  been  able  to  calciilaie  the 
folodi  of  only  ihiee  or  four  of  tbeconets,  WB 
finfible^  that  there  am  a  much  higer  imm- 
ber  of  ihem  in  the  heavens.  Thofe  which 
hafve  been  obfervcd  at  tiines,  by  no  means 
correfpondent  with  any  others,  and  of  appear- 
ance fo  unlike  all  others,  that  they  feem  evi- 
dently to  m?.i\\'  different  individuals,  though  of 
the  lame  general  nature,  encreafe  the  number 
to  at  leaft  twenty  j  and  we  are  to  Mxw^  at 
the  ftmc  tifflc^  that  fbme  have  been  fo  finaU  as 
to  be  feen  only  bj  the  heft  tddcopest  Tbeie 
can  have  been  diicovered  no  way  but  by  acci- 
dent} the  telelcopc  of  fome  aftronomer  hav- 
ing been  for  fome  other  rea(ons,  and  with  no 
intent  ot  looking  after  cnmets,  directed  toward 
the  place  where  they  were.  Rciide,  the  few 
th'M  iiavc  been  thus  icen  by  accident,  there  may 
be  mai^  of  die  tune  kind  too  femole  alio  to 
it  viMe  to  the  naked  c^;  and  even  among 
thofe  whkh  do  come  near  enougjh  to  the  earth 
to  ofier  themfelves  to  the  umifiAed  fij^  in 
fome  part  of  their  orbit,  may,  at  the  fame 
time,  chance  to  be  fo  near  the  fun,  as  to  be 
immerfed  in  his  ray«,  znd  tbcrt  fore  invifible  ; 
ibr  there  is  no  ftar  of  any  kind,  that  may  not 
be  bid  from  ua  in  diat  manner.  Wo  are  to  add, 
dnt  the  orbits  of  the  ieveral  ccMnets  are  not 
afi  of  tho  fifflc  plaoey  but  in  plaeas  difitfwt 
from  one  another,  and,  as  a  codeqnenoe  of 
this,  we  muft  be  icnfiUe,  that  their  heliocen- 
tric circles  will  be  different  alfo.  If  an  ob- 
fervcr  could  be  placed  in  the  centre  of  the  fun, 
every  comet,  iuppofmg  th.it  it  could  be  feen 
throui^hout  an  entire  revolution,  would  appear 
to  ddciibe  a  great  circle  upon  the  fphere  of  the 
heavens  for  althoiqijhiheoibitof  a  comet  be  in 
truth  a  long  dlipfis,  the  phuie  of  that  ofbit,  ex- 
tended totheheafensy  would  make  a  g^tdrde 
there,  and  the  eye  in  die  centre  of  the  fun, 
would  be  at  the  centre  of  that  circle.  All  that 
would  appear  different  from  this  would  be, 
that  as  the  comet  does  in  reality  move  round 
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the  fun  in  an  cUipfis,  it  wonld  leem  to  grow 
laigcr,  as  it  caaaa  neanr  to  die  fMn,  aai 
fmaller,  as  it  WM  ftdher  oft  This  would  be 
aU  die  difference. 

Upon  the  whole  it  appear^  from  manifcft  | 
e\'idcnce,  that  the  comets  are  indeed  of  the 
nature  of  planets,  only  that  their  orbits  differ:  \ 
that  tJiofe  which  fall  within  the  reach  of  our 
eyes  are  all  truly  parts  of  our  own  iyltem,  and 
have,  as  this  earth  aitd  the  reft  of  the  planets 
have,  die  fun  Ibr  the  centre  of  dxetr  revolu- 
tion. The  orbit  of  every  comet  is  then  an 
ellipfis  of  a  very  excentric  kind,  having  the 
fun  in  one  of  its  focus's.  Their  motion  round 
the  fun  is  conr^-nvtently  not  equable,  but  a  line 
drawn  from  the  lun  to  the  comet,  pafles  over 
equal  areas  upon  the  plane  of  its  ellipfts  in  un- 
,  equal  times.  1  hcrcfurc  it  is  evident,  that  comets 
move  much  fwifter  when  they  are  neaitft  to 

the  fun,  than  they  do  at  diofe  times  wher.  they 
are  faithcft  ofl^  and  that  they  have  a  mean 
'  motion  at  the  parts  of  their  ortttt^  n^h  are 
at  a  mean  diftance  from  thefe  extcemes.  And 

it  is  evident,  that  the  more  excentric  the  orbit 
of  a  comet  is,  the  greater  difference  there  will 
be  between  the  arcs  it  moves  through  in  equal 
times,  it  requires  a  conlkieration  of  this  dif- 
icrenee>  to  underftand  at  idl  the  period  of  n 
oometi  fM"  if  we  knew  die  enad  eartentof  its: 
ellipfis,  and  oountid  fay  the  motion  which  it 
had  when  near  the  fiia,  we  diotttd  be  very  far 
frpm  having  the  account  of  its  true  period,  for 
the  feme  comet  may  move  extremely  fafl  while 
it  is  near  the  fun,  and  extremely  iluw  wlicn  at 
a  diilance  iiom  it.  it  is  only  m  a  very  finall 
part  of  their  courfe,  dut  the  eoowls  are  viiiUe 
toWj  itisneceSny  toouriecihgthem,  dut 
diey  IhouU  be  as  near  to  the  fun  m  die  odut: 
of  Jupiter.  Sir  I£mc  Newton  has  laid  it  down 
as  a  certainty,  that  when  they  arc  farther 
from  the  fun,  they  are  invifible  to  the  in- 
habitants of  this  earth.  It  is  not  a  wonUu^ 
therefore,  that  notwithftanding  ih^  are  io 
R  2  n«tty» 
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many,  wc  fo  fcldom  fee  any  of  them,  fuicc 
tiicy  arc,  for  the  greateft  part  of  their  periods, 
perfonning  portiotis  oftheirrevolutioiis,  which 
are  in  a  part  of  die  heavens,  icmote  from  us, 
and  virhich  they  peifonn  very  flowly* 

The  fun  has  been,  by  fome,  imaginsd  to 
be  a  congeries  of  a  vaft  number  of  comets ; 
they  have  allotted  ten  thoui'and  to  make  up  the 
luperficial  part  of  that  luminary;  and  others, 
who  have  paid  no  regard  to  fuch  opinions, 
have  yet  fuppofed,  that,  if  not  originally  formed 
of  them,  ^  fun  was  oocaiuMially  recruited  by 
them  ;  and  this  they  have  fuppoled  to  be  one 
of  ^eir  greateft  ules  in  the  fy^an  of  nature. 
Many  other  conjedures  have  been  made  as  to 
the  intent  with  which  thefe  wandering  ftars  were 
formed,  and  the  purpofe  to  which  they  fcrve 
in  the  ceconomy  ot  the  univerfe.  T  hat  tlicy 
were  a  kind  of  chaos  of  planets,  ready  to  be 
called  into  being  in  form  of  planets,  or 
worlds  like  this,  in  wfaidi  we  Uve,  at  the 
cooimand  of  heaven,  and  to  have  their  long 
dliplis  chaogiBd  into  fudi  an  one  as  niarka  the 
OfhitS  of  the  other  planets  ;  and  that  they  were 
inftrumcnts  in  the  hands  of  heaven  againft  the 
other  planets  ready  to  drown,  or  to  burn  them, 
by  tailing  upon  them  in  their  dcfccnt  to,  or  in 
their  afcent  from,  the  fun  j  ha^  been  obfcrvcd 
already.  But  there  are  purpofes,  which  true 
philofophy  wiU  find  out,  that  they  may  ferve 
independently  of  thole  immcditte  fliocks,  or 
of  ^ole  changes.  The  greKsft  of  all  au- 
thors, on  this  fubjeil.  Sir  Ifaac  Newton,  is  of 
opinion,  that,  even  in  their  prcfcnt  ordinary 
courfc,  th^y  fcrv'c  to  keep  together  and  pre- 
ferve,  in  its  due  form  and  condition,  the  whrile 
fyfteni  of  that  univerfe,  of  wnich  tliey  arc  or- 
dinarily conceived  fi>  finail  a  part ;  and  which 
tfaqf  are  fiippofed  to  threaten  with  continual 
mifthief  in  iome  part  or  other.  It  is  his  opi* 
luon,  that  they  may  fi^y  the  fun  with  fire, 
and  the  planets  wi^  water.  This  will  be 
cafilycgtphuoed. 


It  appears  reafonable,  that  the  fun  mufl  waile 
in  bulk,  and,  if  it  be  fo,  to  keep  nature  in  her 
due  cotuie,  and  fupport  tlus  fyftem  to  which 
we  belong,  it  muft  have  Ibme  means  of  recruit. 
It  is  true,  that  the  parddes  of  light  we  know 
are  inconceivably  minute,  but  ftill  they  are 
fomcthing,  and  they  are  continually  fireaming 
from  the  body  of  the  fun.  Small  as  they  are, 
therefore,  in  fuch  a  courfeof  time,  and  in  fuch 
quantiues  as  they  arc  fent  from  hi^  body,  tl.cy 
muli:,bydegrces, wafteorimpairhis  bulkj  and,  if 
this  diminution  is  cettab,  a  fupport  is  ncceflaiy. 
Now  comets,  vi^ich,  in  dieir  revolution  round 
the  fun,  come  fo  near  to  it  as  to  be  within 
its  atmolph|re  in  their  paflSige^  may  have  their 
motions  retarded  in  that  part  of  their  courfe,  by 
the  denfity  of  the  atmofphere  ;  this  indeed 
muft  be  a  confequence,  and,  approach  i  nearer 
and  nearer  to  the  fun's  body  at  every  rc  v  ulution, 
they  may  at  length  fall  into  it.  Such  a  fup- 
ply  would  be  very  fiaall,  and  could  be  fuppofed 
to  happen  Imt  rarely  i  but  ftiU  it  is  a  fupply, 
and  the  wafte  being  alio  very  finail,  it  may  be 
calculated  by  that  hand  diat  governs  all  thii^ 
to  recruit  it. 

With  regard  to  the  other  ufc  of  comet?,  it 
is  very  clear  that  water  is  raifed  from  them,  and 
returns  not  to  them  again :  this  is  as  c\  idcnt  as 
that  the  water  of  the  planetary  worlds  necellariiy 
decreafes.  We  are  aflured  that  comets  abound 
widi  watery  matter,  and  we  are  as-cerfain,  that^ 
in  their  approach  toward  die  fun,  that  water 
is,  in  part,  raifed  in  vapour.  It  is  this  vapour 
which  forms  what  is  called  the  tail  of  the  comet. 
Wc  fee  thefe  tails,  that  is,  wc  fee  immeniir 
quantities  of  waterv  vapours  attcndinsr  comet* 
in  that  part  oi  tiieir  couife  which  is  ncarut  to 
the  Ihn,  and  we  fee  diofe  tasb,  orAatvaft 
colledbon  of  watery  vapours  fent  off  vrith  them 
into  the  more  remote  regions,  where  they  will 
be  loft  by  Utde  and  little,  and  the  comet  vnll 
become  baie»  CQAtiauing  fi>  till  its  approach 

'toward 
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upward  the  fun  again  produces  diis  appendage. 
Tiie^niKmn  dutt  teoo^(  with  tiie  cooiet  fiK^ 
t|ie^  fi^rt  of  its  oouffe  JKareft  to  the  fiin,  ajui 
loil  in  the  remoter  part  of  its  orbit,  are,  in  thb 

dilated  and  rarificd  llatc,  fprcaJ  throu:i;hnut  the 
airy  region,  but  ihcy  will  not  continue  iui'- 
pended  in  it,  they  are  too  heavy-  for  tliat,  and 
they  will,  by  means  ot  tiicu  gravity,  be,  by  de- 
grees, attniAed  down  toiraid  one  or  odier  of 
the  phoetsy  and  will  jnake  part  of  their  atiiio« 
iphcK}  intmnioglUngdMmfidves  with  the  reft. 
We  are  not  to  fuppofe  that  dieatiiiol|ihei«s  of 
tfaofe  planets  will,  by  this  means,  become  over- 
loaded with  water  for  the  fupplies  of  the  planet. 
On  the  contrary,  it  appears  tlut  there  would 
be  a  defect  without  this,  and  tiiut  the  comets  are 
neceflaiy  for  the  keeping  up  a  due  proportion 
of  waterindiefilaiicis.  We  may  well  kiiow» 
by:  what  palies  upon  our  own  earthy  for  it  is 
iironi  what  we  iee  there  we  are  lo jodg^  tfaattfie 
watet  of  the  globe  is  in  a  ftate  of  deoeafe,  a 
great  quantity  of  it  being,  from  time  to  time, 
converted  into  earth.  Vegetations,  which  are 
the  produce  in  great  pai Lot  water,  convert  It 
into  folid  iorms,  iroin  wiiicii  it  does  iu>c  all  ut 
it  mum  in  watery  and  the  tSeSt  of  putrefac^ 
tions  weluiowtohethefiune.  The  water  of 
the  ^obe  docrealeB  l  a  due  pnportion  of  tiiat 
Buid  is  necefiacy  fior  the  prefci  vation  andfup- 
port  of  its  own  frame,  and  of  all  that  grow 
upon  it,  or  inhabit  it.  What  is  loft  therefore 
muft  be  fomc  way  fuppUed,  and  we  lee  that  ir 
may  be  done  this  way,  and  only  this,  lb  J.a 
a6  appears  to  us,  i'he  condenicd  vapours  of 
Ae  coaiet»ma^>  when  HtffipatBd  in  the  air  m 

,  '  die  vaft  xegpons  of  fpace,  and  taken  up  by  the 
•  ftvecsl  planets,  hy  being  atiraded  .into  their 
atmofphciey  add  to  their  fluid  in  a  <piantity 

^    equal  or  proportional  to  that  which  is  expended 
hy  the  fevci  al  methods  mentioned  alrcndy. 

All  vegetables,  wt  arclcnfiblc,  grow  and  in- 
47eafe  by  means  of  fluids.   From  Imall  and  in- 


confideraUe  h^gpiuiings  ihejr  advance  in  dm' 
manner,  aod,'b)rtfais  fuppljr,  to  trees :  and  we 
are  equally  fenfiblet  that,  alter  their  putre&c- 

tion,  they  do,  in  a  great  part,  become  taoA :  for 

we  fie  ?.n  earthy  fedimcnt  precipitated  from  all 
putrefying  liquors.  We  fee  thus  a  quantity  of 
riuiJ  coiitijiually  lofc.  Thi  >  is  the  «.ourle  of 
nature,  and  it  u>  very  ealy  to  icc,  Uiat,  mcon- 

fequcnce  of  thia  courfe,  the  earth  of  die  globe 
muft  be  oonttnuaHy  incitafing  at  the  expeiKe 
of  its  fluids,  and  tint,  by  degrees,  there  would 
rot  he  enou^  of  the  lalt  to  peiform  the natu« 
ral  operations,  if  a  fupply  were  not  occafionally 
to  be  brought  from  elfewhere.  The  comets 
aiFord  this  fupply.  That  they  do  lo  i,  evident, 
becaufe  the  vapours,  which  form  t,jcir  tail>, 
being  ieparatcd  from  their  bodies,  and  ditfuled 
in  the  ncpanfe  of  the  air,  muil  go  (bmewhei^, 
and  it  does.appear,  not  only  diat  it  will  be  added 
to.  the  atmofphere  of  the  planets,  but  tfaitt  it 
is  neceilary  to  their  preluvation  that  it  (hould 
be  fo  added.  Thefc  are  fA'o  ufcs  which  the 
dncernment  of  that  great  i.vinov  h.is  difco- 
vered,  may  be  made  of  the  conwto  in  t!ic  fyilem 
ot  nature and  he  adds  a  conjc<Siufe  oi  a  third 
yet  goeafeer. . .  He  delivets  it  as  his  opinion,  that 
die  fpirit^  wiuch  conftitutes  the  fineft  and  fub*' 
tileft  pait  of  our  air,  and  which  is  of  abfiiiate 
ncceffity  for  the  life  and  being  of  all  things, 
comes  principally  from  the  comets.  This  fpirit 
h:-:--  been  fuppoleu  a  pure  eiementary  fire;  but 
(ji  t'lis  .IS  neither  the  lubftance  itfclf,  nor  its  ■ 
immediate  cftectb,  are  pioperiy  cogm^blc  by 
our  fenfes,  diete  b  no  Ipeaking  with  that  preci- 
fion  with  which  we  flugroonceaiing  the  otherst  . 
AU  is  conje^ie,  but  it  depends  upon  con- 
je<!^urc  well  fupported. 

Having  thus  cunfidered  the  nature  of  die  ■ 
cornels,  and  the  theory'  of  their  motions,  it 
may  be  time  to  examine  their  fevrralfoims 
and  appearances,      Vtcli  cu  the  naked  eye  as  . 
to  tlic  telefcope.    This  might  naturally  have 
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been  expected  as  the  firft  confuieration,  but 
it  is  after  thefc  obfcrvations  only  tlut  the  whole 
will  be  properly  coKsiyed,  and  the  phxnomeiu 
undcrilood. 

It  has  been  obferved,  that  the  tail,  which  is 
the  great  .charaiSenftic  of  the  comet,  i»  not  at 
jII  dmes  an  appendage  to  it.  It  U  a  congsriet 
of  vapmits  fbfmed  by  the  tShSk  of  the  fun'a 
heat  -upon  the  furfacc  of  the  comet,  and,  by 
degrees,  feparating  thcmfclves  from  it,  and 
dcrcrn  liriti  int:t>  the  atmofphcrcof  the  planets. 
A  comet,  in  irs  oibit,  is  a  great  wlule  at  a  vaII 
di fiance  from  the  fun  anil  us,  and  in  all  that 
time  it  U  barc^,  or  naked  j  it  is  only  a  imall 
pert  of  lu  coude  which  lies  near  the  fttn,  and 
it  is  only  ittthat  pait  that  it  has  this  taO,  or 
appendage  of  vapours  in  whatever  fonnj  hvt 
this  being  the  only  part  of  its  courie  in  which  it 
is  vifihle  to  us,  we  always  fee  it  with  this  appen- 
dage of  vapours  in  fomeform  or  other.  Inallthc 
remote  partofthccouHr  itis  asobfervcd,  naked : 
as  it  dcfcends  toward  theiun  lonie  litiie  ihort  taii 
is  gradiaUy  and  flowly  produced' from  ihe  head, 
ftnd  diis  oAcnrardsy  in  the  perihdion  of  Ae 
comet,  defcending  down  into  die  fun's  atoio* 
^here,  will  be  vaftly  increafcd.  And  it  is  thill 
we  fee  them  of  different  lengths  and  forms. 

A  comet  b  then  a  firm,  folid,  ?,nd  durable 
body,  which,  at  the  times  when  we  have  op- 
portiuiitlci  of  obferving  it,  is  aiways  attended 
with  a  tail  in  fomc  form  or  other,  and  this  tail, 
in  whatfoevcrfcm  it  appears  to  us,  is  a  very 
fine  and  thin  vapooranicicd  by  the  bo(^,  or, 
as  fime  call  it,  the  head  of  the  comet,  inooiu 
lenience  of  its  hang  heatfed  by  the  fim. 

It  is  to  the  diflrrent  form  in  which  this  tail, 
or  emanation  of  vapours  is  difpofcd,  that  we 
owe  all  the  diftlrtnt  appearances  of  comets, 
aiccording  to  which  they  have  been  cxpreflcd 
hf  ftwaial  names.  The  duree  principal  of 
theft  aie  the  bsaxded,  the  tailed,  and  the  hairy 
I  the  BaihaiHi,  CW^^atiifj.  and  Cnaitmi ; 
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the  fame  tail,  or  quantity  of  vapours, 
ing  to  the  different  diipofition  and  place  of 
the  comet,  with  refpe<St  to  the  fun  and  the 
earth,  appearing  as  a  beard,  a  tail,  or  a  biiih 
of  hair.  When  the  comet  is  to  th<-  eaft  of 
the  fim,  and  in  its  prc^rc^ion  moves  £rom 
itat  luminary,  the  li^  b  bdove  it,  and  the 
vapours  cnlig^stened  there,  fonn  a  hind  of 
beard.  This  istheikuaden  in  which  it  fonrn 
what  is  called  the  bearded  comet  When^ 
on  the  other  hand,  it  is  woftward  of  die  fun, 
the  comet  is  faid  to  be  tailed,  Caudatus,  the 
Itrcam  of  illuminated  vapours  followmg  it  in 
the  noaxmcr  oi  a  uii  i  and,  finally,  when  tht; 
comet  and  ibe  fim  aieln  oppoTidon,  and  die 
earth  is  between  them,  Aa  appeanmce  n 
quite  of  anodier  hand.   The  tiatn  of  li^  is, 

in  this  cafe,  hid  behind  the  body  of  the  comely 
only  that  beijig  larger  than  can  be  wholly  ob- 
fcurcd  by  it,  a  part  of  the  tail  is  fecn  difpofcd 
all  round  the  body  of  the  Ibr,  in  (onv.  of  a 
bufh  of  hair.  This  is  the  ftatc  in  wiuth  the 
comet  is  caUed  hsuiy.  From  this  confi- 
deration  it^will  appear,  that  the  names  given 
to  theft  ievezal  appearances,  and  widi  which 
the  wedd  have  been  fo  terrified,  am^  in  cM, 
the  produce  of  different  accidents  attending  the 
fame  comet,  and  the  pof'ition  of  the  eye  that 
views  it ;  and  that  inftead  o:  their  bciri":  three 
dilhnct  I'pccics  of  bodies,  the  lame  cornet  may, 
in  the  diticrejit  parts  of  its  courie,  be  at  one 
time  a  bearded,  at  anodMc  a  tubd,  and  at  a 
diifd  an  haiiy  one.  . 

The  tail  of  tie  comet  is  net  only  iia  cha- 
raaeriftic  of  diftinaion  fiool  all  other  ftn^ 
but  it  fer^es  to  explain  its  nature.  When 
Ariftotlc  had  overthrown  the  chimerical  opi- 
nion mentioned  before  of  the  comets  being 
only  congeries  of  ftars,  too  little  to  be  vifible 
Hngly,  he  eilabliihed  in  its  place  tliat  lyitcm, 
accoiding  to  which  they  were  to  be  inder-* 
Hood  only  »  a  kind  of  nieiMn,  lig^upat 
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mcc  in  the  regions  of  the  air,  and  by  ic^'^f^ 
:hlKiung  themii^ves  out  again.  But  this  will  n  > 
more  War  the  teft  of  enquiry  than  the  other ; 
for,  if  this  were  the  cafe,  there  could  be  no 
train  or  taii,  that  being  an  eiieit  of  the  lun's 
influence,  ofuhkhoMMlt,  in  tUi.cafe»mad 
be  iadopcndaic.  AnftodeiilaccAthwn  mktd 
'bMaHh  thRComfe^rf  iiiMa&  hut  otbera, 
ham^  m  fame  d^ree,  adhered  to  the 
•tee  opinion,  have  fuppofed  them  fituated  a 
great  deal  hi<rher,  placinc;  them  very  near  the 
liiAi  and  ibme  ot  them,  luppolmg  them  even 
formed  out  of  exhalations  from  the  body  ot 
that  luminary,  condenied  after  they  have  left 
hit-lMifiKe: 'butaotontylhe  appeannwof  a 
taa»biiC^diiritioiiofthecoPMa*a«pp«iiiice 
in  dM  CTtwmc  heatitf  the  fun,  to  which  iome 
of  them  are  in  a  part  of  their  courfe  liable,  and 
which  muft  diffipate  the  moft  condenfed  va- 
pour, fhcw,  that  they  are  indeed  fixed  and 
folid  bodies,  and  that  they  have  their  revolu- 
tiom  a&  the  planets  have  them. 

It  is  evident  £rom  the  coniideration  of  co- 
mets M  bodies,  fiidi  OS  tbqr  an  heie  had 
dam  to  be,  tlntliie  BUnofpliere  of  aay  of  diom 
muft  be  fufHcient  to  form  its  tail.    The  va- 
.pours  will  be  produced  in  fuBicient  quantit) 
to  form  it  in  all  the  extent  in  which  wc  fee  it, 
ami  the  appearances  we  fte  in  it  perfectiy 
anfwer  to  this  origin.    This  will  be  fccn  by 
ccMUiacrmg  ihefc  levtrai  appearajKCs.  We 
find  their  tsSk  aie  thmjt  the  laigeft  and 
brighteft  iimmdiMBlj  alter  tlieir  fpSigs  thro' 
tiiengleiioftbeftn.  The/ ere  brig^,  and 
tlicy  aic  mote  determinate,  or  better  defined  in 
42ieir  oo«vcx»  than  in  their  concave  part ;  and 
they  ^.re  ahvays  broader  in  the  farther  end, 
than  near  the  body  of  the  comet.  ,k  is  plain 
by  this,  that  they  are  formed  of  vapours,  and 
illujQinatcd  by  the  fuii  i  and  thence  it  is  evi- 
dent Me  muft  be  tbe  appearances.  This 
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f^ream  of  illuminated  vapour  is  To  thin  and 
i^jre,  that  the  fmalleft  ftars  which  are,  on  aay 
other  occafion,  viiible  to  the  naked  eye,  are 
feen  through  it.  While  it  is  itfclf  fo  confpi- 
cuoui,  it  does  not  at  all  oUbud  die  view  . 
with  refped  to  any  th'mg  bddnd  it. 

The  cmI  of  a  comet,  far  it  any  be  winaot- 
able  to  cell  it  by  dtat  fiaiQe,  in  whatfoever 
form  it  happens  to  appear,  as  it  is  abfolutely 
the  fame  in  aU,  is  at  all  times  of  the  fame 
uniform  coloiu",  which  is  that  of  vapour,  en- 
lightened by  the  fun.  Whether  it  be  Uii^xjfi^ 
all  fonnd  the  comet  in  £aan  of  hair,  or  ad> 
vanoe  before itas a  beaid,  or  be  drawn  be- 
hind it  indie  more  legHtar  i^j^eaiance  of  ja 
tail,  it  is  ftill  of  tlie  fime.bfig^  wbite  oolodr. 
But  it  is  otherwife  with  the  body  of  the  comet, 
that  is  opake,  and  as  it  is  iUtiminated.  aod 
ignited  in  2  different  dec:ree,  or  as  it  is  com- 
plied Of  materials  in  tlieiiiielves  dtiterent  (for 
wc  arc  not  to  fuppofe  all  comets  exactly  alike) 
in  this  refpc^b  it  appears  ot  a  ditferent  hue.  it 
is  thb,  among  other  thirds,  tliat  die  leve> 
ral  coaets,  wtuth  have  appMred  at  diftteat 
times,  have  been  difioveied  to  be^  in  feme 
cafes,  the  lame  with,  and,  in  odMn,  dUbient 
from,  one  another. 

Thofc  of  different  periods  have  appeared  to 
the  naked  eye,  fome  of  a  pure  and  bright 
white,  others  dim  and  troubled,  fome  reddiih, 
auJ  uthcii.  aMoiutely  fieiy.  But  at  all  times 
they  have  a  pecuKarity  in  their  look,  and  their 
very  light  diftinguilhes  them,  bath  lirom  die 
^3ied  ftaia  and  panels,  tlieir  tails  weft  want* 
ing,  an  accuftomed  eye  would  know  them  fiar 
comets  only  by  their  light.  We  diftinguifh 
the  fixed  ftars  from  the  '■cit  <>(  t\w  Itctvcniy 
bodies  by  their  twinkling,  their  brilliant,  and 
lively  light ;  tKis  is  the  confe^juetice  of  their 
being  luminous  in  themfdvcs,  or  having  the 
foujpce  of  light  iftlbeir  own  bodies.  -Theiila^ 
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nets  arc,  on  tlie  odier  hand,'  dUUnguiihed  by 
liietr  fleady  light :  although  very  bright,  it  has 
a  iSJUit^  and  tranquili^,  whidi  is  the  conie- 
qiieiice  of  its  being  refleded,  not  inherent  in 
^  thenifelvcs.  Now  the  comets  being  in  reality 
in  a  condition  between  thcfc  two  ftatcs,  have 
a  peculiarity  of  afpect  which  diftingiiifhcs 
them  from  both.  They  are  naturally  opake 
bodies,  arc  the  planets  j  but  dwir  courfe 
leading  them  in  one  part  of  it  yvy  near  the 
fun,  they  become  heated  in  an  immoderate 
dq^ee,  and'lhine.  It  is  not  a  wonder,  that 
they  ihould  therefore  appear  different  not  only 
from  the  fixed  ftars,  whofe  full  luf^re  is  in- 
comparablv  greater,  but  from  the  planets  alfo, 
which  never  are  i'^nitcd  at  all. 

This  peciiltaiity  ol  apptarajice,  although  it 
be  fufficiently  vifiUe  to  the  naked  eye  to  di- 
ilinguifh  them  from  all  other  of  the  heavenly 
bodies,  yet  is  much  more  pardctdar,  and  dia^ 
taAeriies  them  much  more  llrongly  when  they 
arc  viewed  with  the  afTiftance  of  tclefcopcs. 
When  viewed  under  this  advantage,  they  are 
found  entirely  diftcrcnt  from  all  thi-  other  liars. 
When  we  look  at  the  fixed  ftais,  even  at  the 
largcit  vi  Uicm,  they  appear  little  more  than 
lucid  points,  and  what  we  fee  of  dteir  dtflc  is 
all  uniform*  The  planets,  when  viewed  with 
die  fiune  adva»lage,.appear  enlaiged,  and  tiiey 
,are  fecn  to  have  a  placid  and  bright  light,  like 
that  of  the  moon,  and  to  be  like  her,  obfcured 
with  various  fpots ;  but  when  wc  direft  the 
.fame  inftnuncnia  to  the  boil y  of  a  comet,  we 
ice  a  very  different  appearance.  In  the  Hili 
jJace,  thoififltbecomea  enlaiged  in  die  manner 
iof  dwfe  of  the  phuiets,  although  in  a  ibme- 
what  left  pfopordon  s  in  that,  dijleiingfrom 
die  appearance  of  the  fixed  flars,  and  (hewing  j 
that  the  comet,  although  beyond  the  orbit  of 
the  farthcfl  plnict,  yet  ii  not  remote  in  any 
d^ee  like  .t^  fixed  ftais,  nor  placed  m  their 
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Hie  colour  and  appeaianoe  are  quite  dtf* 
ferent  6rom  thofeof  all  odierftais,  and  diough 
not  alike  in  all  comets,  nor  indeed  in  theiame 
comet  at  all  rimes,  yet  abundantly  fufficicnt  to 
diftinguifh  the  obje«5l  as  fuch.    Somcot  m 
appear  yellowifh,  others  rctidilli,  .  i^i  many  of 
thcni  dufky.    All  have  the  look  ol  lomr  ignited 
matter,  or  feem,  as  they  truly  are,  globes  of 
folid  and  denfe  materials,  not  always  kept  hot, 
btttaosidentalty^tBd,  and,  by  degrees,  cool* 
ing  again :  diey  have  die  appearance  of  agloW' 
ing  coal,  more  or  Ids  br^idy  Imrning,  and, 
in  itfelf,  more  or  leis  pure.    Some  have  ap- 
peared, throughout  their  whole  difk,  equally, 
or  nearly  equally,  enlightened,  and  others  very 
glowing  in  the  middle  and  dark  at  the  edges  : 
fome  have  appeared  uniform  and  clear  as  a 
piece  of  heated  iron,  odien  inttgdariy  bright 
and  like  a  coal,  a  part  of  which  was  in  its  fiill 
g^ow,  and  part  burnt  Co  « '^nder.  In-lbme, 
the  light  or  brightnefs  had  been^n  pure,  in 
others  troubled,  dim,  and,  as  it  were,  (inoaky  i  - 
but  the  brightefl,  and  the  purcft  of  them,  in 
the  moft  favourable  obfervations,  have  never 
any  glittering  liirht.    They  have  nothing  of 
the  fparkling  or  vivid  fplendur  of  the  fixed  fbirs, 
orof  die  pladd  bri^tnefi  of  die  planets.  In 
firnie  of  the  brig|iteft  that  have  been  the  fuljeds 
of  examination,  the  middle  has  appeared  mudh 
more  vivid  than  the  other  parts,  and  the  edges 
ha'.  e  appeared,  as  it  were,  of  a  fubftancc  ab(b> 
luteiy  difFcring  from  the  midrile.    When  the 
obfervations  are  continued  }im   k<)uc  t:i^ie, 
changes,  and  thofc  very  conriderabk,  arc  dif- 
ti  nguifhed  in  die  body  of  the  comet.  Its  glow- 
ing light  appean  to  become  flrong^r  or  fiuntert 
according  to  the  flate  of  the  oomet  with  nffieSt 
to  the  fun }  from  an  uniform  inafs  it  vHD  fome- 
rimes  appear  cracked,  broken,  and  divided,  and, 
of  the  feveral  parts,  produced  by  that  divifion, 
fome  will  lofc  their  glowinu;  appearance  fooner 
than  others.    There  will  be  all  thde  changes 
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'  about  die cetittt of  tliedilky  andtherewiH  be 
yet  greater  tanned  the  drcuinierence.  The 

edges  will,  in  fome  periods,  appear  rou^»  and 
in  other  obfervationsthe  cjFeJofes  fi^  of  them, 
and  the  whole  difk  appears  muchfinoother. 

Thcfe  changes  ha\'e  mifled  many  in  dieir 
obfcrvations  on  the  comets,  into  lyitems  ver^' 
abfurd,  and,  where  we  lee  fome  favourite 
fyftem  it  to  be  eftabliihed,  it  will  be  well  to 
give  but  a  limittcd  credit  to  the  aj^euancet 
as  tcprefented  by  the  author  of  it.  Pv^udice 
and  prepofleffion  will  nuke  people  6e  diat 
which  is  not,  and  it  will  often  torture  what  is 
fecn,  to  make  it  nnlwer  the  purpofe.    But  as 
to  all  the  alterations  of  the  fame  comet,  or  the 
variety  in  different  comets,  mentioned  heic, 
they  all  ferve  to  ibengthen,  and  iioc  to  over- 
tfuDW,  Ae  fyflem  which  dedans  them  to  be 
no  other  than  planets  of  a  peculiar  kind:  bo- 
dies naturaDy  opake  and  ooJd,  but*  at  ttmesy 
coming  widdn  the  reach  of  the  fun's  mfluence 
in  fuch  a  manner  as  to  be  violently  heated,  and 
afterwards,  in  their  courli:^  by  degrees,  cool- 
ing again. 

^Ve  fhsll  the  k-fs  wonder  at  thcfe  chan^^es, 
which  are  vifible  in  the  bodies  of  comets,  by 
the  afliftance  of  telcfcopcs,  if  we  confider  the  I 
extreme  cold  regions  from  which  they  come  in 
their  appxtnchca  to  the  fun>  and  the  abfolute 
dkSt  of  the  fimupon  diem»  or  die  degree  of 
beat  which  they  nnift  acijuize  in  their  qiproach 
to  dtat  lusninaiy,  and  the  length  of  dme  pro^ 
iv^rtioned  to  the  degree  of  that  hea^  and  to 
their  own  bulk,  which  it  vnu([  take  to  cool 
them.    The  heat  of  the  fun  is  as  the  dcnfity 
of  his  rays,  that  is,  reciprocally  as  thefquarcs 
of  die  ^ftanoes  fnm  his  body.    I  he  dutancc 
of  one  of  tte  oometi  from  the  fiuiy  meaTured, 
whfa  the  pcaldt  aocuracy,  waafbttiid  to  be  to 
that  of  the  eardi  from  the  fun,  at  onctiine»  at 
for  to  one  thoufand ;  this  was  the  comet  of 
1680,  confequemly  thebcatoftheiiiainthat 
Vol..  L 


c  o 

comet,  at  that  tune,  was  to  the  heat  of  the  fun 
upon  this  earthy  at  midfummcr,  as  eight  and 
twenty  dioufand  to  one.   The  heat  of  boiling 
water,  carefully  examined  and  compared,  ap- 
pears to  be  to  that  of  the  dry  earth  heated  by 
the  fun,  at  midfummer,  only  as  about  three  tO 
one  :  we  may  allow  the  l;ca[  of  red-hot  iron  to 
bcthicc  01  four  timesgrcatci  than  that  of boilin'^ 
water,  and  thus  wefhall  riJc  to  an  idea  of  fomc- 
diinglike  a  knowledge  ofdie  heat  of  that  comet 
atthattinw;  for  the  proportion  00  thefe  princi- 
ples will  (hew,  that  the  heat  of  the  body  of  the 
comet,  at  that  period,  when  it  was  neaieft  to 
the  lull,  w.is  two  thoufand  times  as  greatas  that 
of  red-hot  iron.    It  appears  by  computation, 
on  unerring  principles,  that  a  globe  of  iroii, 
of  the  bignc6  of  our  earth,  heated  red-hot, 
would  be  fifty  dwufand  yean  in  cooling: 
th^ielbie,  if  we  fuppofe  the  matter  of  the  co^ 
met  to  cool  an  hundred  times  quicker  than  red- 
hot  iron,  yet^  iinoe  its  heat  was,  at  die  time 
of  its  being  neareft  to  the  fun,  two  hundred 
times  as  great  as  the  heat  of  red-hot  iron,  fup- 
pofmg  it  to  be  of  the  bignefs  of  this  earth,  it 
would  be  a  million  of  years  in  coolin**^. 

We  have  no  certain  method  of  determining 
theabfolutemagpitiidesof  thefeyeral  comets  that 
have  been  feenatfevcial  times  j  but  as  to  their 
relative  bignefe,  with  rcfpe^  to  one  anodier, 
there  is  probability  that  as  thofe  planets  whidi 
are  neareft  to  the  f!jn,  and  revolve  in  leafl  orbits, 
are  the  linalieft  in  their  diametcn;  fo  among 
the  comets  we  may  believe,  that  fuch  a5,  in 
their  perrihelion,  come  neareft  to  theiun,  are 
die  finalkft,  and  thofe,  which  are,  at  that 
period  of  dieir  couife,  the  moft  lemoie  of  all 
from  the  (im,  are  the  hiseft,  and  have  the 
greateft  orbits.  We  may  generally  judge  fafdy 
by  analogy,  and  dieiefbre  it  is  pmbaUy  dius. 

It  is  very  HngMUv  dttt  diens  ihould  be, 
among  the  aftnuuMneis,  and  thofe  of  eminence 
too,  foow  wh»  aigoe  agpunft  the  whole  fyflem 
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of  comets  as  revolving  roimd  the  iun,  and  are 
of  opiiuon,  that  ^ey  only  pafs  by  us  in  dieir 
fall  through  the  tegbiis  of  ^ce,  having  no 
dependcnoe  upon  omt  fun,  or  Gonnedtion  with 
our  fyfldn ;  and  that,  having  been  once  fern, 
tfaejr  never  return  to  us  any  more  ;  yet  this  is 
aflerted  by  fomc  of  the  moft  eminent  amongft 
the  aftronomcrs  of  a  fiL-ighbourinrt;  nuticri. 
The  perfection,  however,  to  which  the  fyftcm 
of  thefc  ftars  has  been  brought  in  England, 
(for  it  b our  own  countrjrthat  claims  the  merit 
of  tins  vaft  improvement  in  the  'fcience)  has 

,  now  fit  afidc  all  fuchf  and  indeed  all  other, 
objediom.   We  are  as  pcrfcdly  aftured  diat 

"  the  comct«;  nrc  firm  and  durable  bodies,  and 
that  they  rcvoh  c  in  regular  periods  about  the 
fun,  as  we  are  that  the  planets  are  fuch  bodies, 
or  that  they  perform  fuch  revolutions  :  the 
very  figure  oif  theipotbit  is  the  £une,  as  to  its  ge- 
neral denomination,  both  die  one  and  the  other 
deferibing  an  ellipfis }  only  die  ellipfis  of  die 
planets  is  fmallcr,  and  approaches  more  to  the 
figure  of  a  circle  being  fhorter,  and  that  of  the 
comet  is  larger,  and  immoderately  long.  It  is 
from  this  that  we  fee  tlie  planets  in  a  great  part 
of  their  courfc,  and  the  comets  in  very  little 
of  it  Thdr  dlipfes  are  fi>  vafUy  cxcentric, 
dtat  we  fte  them  orSj  in  a  firiall  part  of  their 
levdution,  and  in  the  reft  of  it  they  are  car- 
ried away  to  inunenfe  diflances,  out  of  the  reach 
both  of  our  eyes  and  of  our  tclefcopcs.  This  is 
indifputably  their  uue  int^ory,  and  there  wants 
only  tiuic  for  obfervatlons  to  prove  it  yet  more 
abiolutely. 

It  is  pretended,  diat  the  theory  of  die  co- 
neti  was  better  known  in  very  early  periods 
ofaflmnoDiy,  dianitisatprefent.  We  have 
accounts  in  ibmc  of  the  cailu  f^  6/eek  and 
RoQian  audion,  that  the  Chakkeans  were  ac- 
Ciiflomed  to  predidk  their  appearance,  w  hich 
ould  not  be  effefleJ  without  a  very  perfcfl 
knowledge  of  their  la w«  Mid  rcvolutioosi  but 
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it  ii  not  at  all  probable  that  it  was  fo,  nor 
have  wc  any  thing  more  than  the  aflerdon  to 
fuppoft  it.  We  know  from  alt  accounts,  that 
die  Chaldaeans  paid  great  atlentbnto  die  hea- 
vens, and  let  down  in  ihor  htftories  whatlb* 
c\'er  appeared  new  or  ftrange  in  them.  Men, 
who  fpcnt  any  time  in  obfbrvation,  could  not 
but  fee,  that  thefc  were  not  of  the  nature  of 
the  fixed  ftars,  and  accordingly  wc  hear  it  as 
a  part  of  their  praife,  that  they  firft  dijftin- 
guiihed  diem  to  have  a  motion  ;  bat  that  they 
knewany  thing  fiuther  of  them,  or  made  but 
the  leaft  guefs,  as  to  the  nature,  or  time  of 
that  motion,  is  highly  improbable.  They  were 
famous  alfo  for  calculating  eclipfes,  but  it  is  on 
no  better  foundation.  Indeed  much  of  the  repu- 
taiion  of  thefe  antient  people  is  owing  to  the 
veneration  tiiole  who  }'a\  e  written  of  thcni  had 
for  antiquity.  They  have  faid  much  more  of 
their  knowledge,  than  di^  had  wairant  to 
fay.  It  is  widi  ediplea,  on  this  head,  as  with 
comets  s  we  find  the  Chaldjeans  (etdown 
counts  of  diem,  but  that  is  all ;  nay,  we  can, 
by  no  means,  believe  all  that  is  faid,  even  on 
this  head.  They  apjxar  too  numcjous  in 
tiiieir  accounts,  and  probably  the  greater  part 
were  added  to  make  good  their  claim  to  anti- 
quity. But  we  do  not  find  diey  ever  calcu- 
lated, or  foretold  diefi^  nor  is  itlikely*  for 
dicy  do  not  appear  Co  have  known  even  the 
moon's  theoiy. 

COMPAGFS  CrELI.  An  old  term  which 
occurs  in  fome  oi  the  Latin  writers,  and  is 
ufed  to  exprefs  the  Milky  W^ay.  I  his  was 
done  in  coiifecjuence  of  aii  opinion  of  I'heo- 
phrafhis,  adopted  by  tomb  of  the  phitofephers, 
who  fiippofed  that  the  heavens,  being  a  coo- 
cave  globe,  muft  have  been  fonped  of  piecci» 
and  dofe  faflened  together  ftrongly  where  they 
were  united.  This  place  of  uniting  them  he 
«dlcd  the  Compag^  Codi,  and  he  took  the 
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Milky  Way  to  be  this  place,  and  appealed  to 
the  peculiar  brightncfs  of  it  to  corroborate  thij 
opinion:  fo  that  with  him,  and  with  thofe 
who  have  adopted  di«  ofttiuofi,  and  condimefl 
die  name  from  him,  the  Milky  Way  was  un- 
derllood  to  Ite  the  coauniliire,  or  joinii^  of 
the  Qorthem  and  fouthem  bemifpheres, 

COMPASS.  Nothing  being  fo  determinate 
as  the  dircvlions  of  the  fevcral  points  of  the 
cnmpafs,  nothing  can  be  more  precile  than 
the  cxprelliofts  of  thofe  who  fpeak  with  regard 
to  thons  but  nothing  is  more  vague  than 
die  cominoii  mentioii  of  theri^t  and  left  hand 
pans  of  the  heavens*  In  die  aniicnts,  iopar- 
ticular,  k  is  impoffiUe^  without  certain  data, 
to  know  what  is  meant  by  them,  the  term 
right,  witti  fome,  being  what  is  left  with 
others,  and  fo  vice  verfa. 

Although  there  is  thi'^  cnntradiclion,  it  is 
eafy  to  be  explained,  and  kno  A  u^g  whence  it 
arifci.,  there  w  iii  be  no  error,    in  order  to  un- 
'  deiftaod  what  a  man  means  fajr  diezight  hand 
pact  of  heaven^  we  are  to  confider  which  way 
he  fiqipolcs  die  face  of  the  perfim  who  Ipeaks 
to  be  turned.   If  all  had  meant  the  fame  way, 
all  would  have  exprellcd  themfelvcs  in  t!u 
fame  term^  when  thq'  meant  the  fame  part  of 
the  fkics  ;  but  although  it  is  otherwifc,  yet,  as 
certain  feta  of  perfons  have  always  nicaiit  the 
tame  thing,  wc  arc  to  know  only  to  which  of 
thefe  fets  dk  peribn,  who  wiiles,  belongs,  and 
we  diall  tmd^iftand  him. 

The  aftionomers,  making  the  great  end 
of  their  obfcrvations  the  time  of  the  feveral 
heavenly  bodies  coming  to  the  meridian,  always 
Irok  to  the  foiith,  aixl  la  fpcakiag  of  the  part 
oi  the  hou'.  L.ns  on  (.iihcr  band,  whether  the 
jl^it  or  Iclt,  they  arc  lo  be  undcrltood  accord- 
ingly. TbeKfi»e»  idicn  an  aftronoraer  fays 
tnyt  phznomenon  was  in  the  right  hand  part  of 
die  heavcnsy  we  know  be  means  that  atwasm 


tlic  well,  :^nd  if  he  fpeaks  of  the  left  hand  part 
oi  the  hcavcn>5,  we  know  that  he  means  the 
eaft.  On  tiic  otlier  hand,  the  geographers, 
diNiennining  themfiJyes  in  preference  of  that 
part  of  the  g^obe  which  was  moft  known,  al^ 
wa^  are  to  be  undeiftood  as  looking  toward 
die  north  i  and,  confequently,  when  dieytalk 
of  the  r^jht  and  left  hand  parts  of  the  heavens, 
they  mean  exactly  the  contrary  of  what  the 
aftronomers  intend.  So  that  when  it  is  a  geo- 
grapher who  mentions  the  right  hand  part 
of  the  heavens,  he  means  the  eafl,  and  when 
hementioiistfaekfthand  part,  he  means  the 
wen. 

But  dus  is  not  an  diat  is  to  be  confidered; 
there  are  two  other  fortac^  writers  of  whom  we 

are  to  know  what  they  mean  1^  this  term,  in 
order  to  underfiand  it ;  the  poets  and  the  footh- 

f;ivcr<,  pricfts  and  augur'?.  We  frequently 
meet  with  the  tt-rms  right  and  left  part  of  the 
hca\  ens  in  the  poets  i  aitd  as  to  the  augurs,  the 
very  eifence  of  their  art  depended  upon  the 
quarter  in  which  diings  applied.  The  poets 
are  often  interpreters  of  die  atiguiSs  and  dien 
they  ufe  their  terms  ;  but  when  ihey  Ipedt  of 
thcmfelves,  there  is  the  fame  diffiirence  be- 
tween them  and  the  others,  as  between  the 
allronomcrs  zm]  geographers  ;  they  mean  juft 
the  contrary  ot  one  another  by  the  famo 
words. 

It  was  apointof  dieir  religion  in  the  augurs 
always  to  look  to  the  cafi,  lb  that  when  di^ 
tell  you,  or,  yrhen  the  poets,  fpeaking  for 
them,  fay,  that  this  bird  flew  to  the  right,  or 

that  it  thundered  to  the  left,  they  mean,  by 
the  right  hand  part  of  heaven,  the  fouth,  and, 
by  the  left  hand,  the  northern  part ;  and  juft 
on  the  contrary,  the  poets,  when  they  fpeak 
fromdiem(e1vcs,  always  fuppofedieface  turned 
to  the  weft,  for  as  diegeograi^rs  lo(^  to  the 
northern  part  of  the  world,  thcfc  looked  to  the 
fortunate  iiUnds.  With  them  therefore  the 
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Hgjit  hand  part  of  hcnvcn  was  the  northern 
part,  and  the  left  hand  part  the  fouth.  Thus 
we  fee,  among  four  different  fcts  of  people, 
the  fame  term  ftandinp:  for  caft,  wcfl,  north, 
nnd  icmth,  aiifl  confccjucntly  all  mull  bccon- 
uaion  ill  this  rcipt-a  without  the  due:  but 
with  this  fmgle  infermation  all  is  intdligtble^ 
and  all  QUtain.  Wemuftconfider  whofpeaks, 
and  we  Iball  eafily  tindeiftand  what  we  hear. 
We  are  only  to  remember  that  the  aftronomer 
looks  to  the  Ibuth,  the  geographer  to  the  north, 
the  ai^tir  to  the  cad,  and  the  poet  to  the  weft, 
and  all  (he  rdi  is  palpable. 

COMPLEMENT  «/  Ladtiub.  A  tenii 
tiled  by  afironomen  and  geographers  with  re- 
fyeSt  to  places  diftant  in  tiie  north  or  fouth 
from  the  equator,  or,  in  other  words,  to  all 
parts  of  the  earth  that  have  any  latitude  :  and 
it  refpc^^ls  the  general  divifion  of  the  circle.  It 
is  that  number  of  degrees,  miiiutcs,  and  fe- 
conds,  whicii,  added  to  the  number  of  degrees, 
niinutcs,  and  feconds,  that  maric  the  latitude 
of  die  place,  make  up  the  number  to  be  ninety. 
Ninety  degree  being  known  to  be  die  diftanoe 
of  dke  equator  from  eidier  pole,  this  confidera- 
tioii  of  a  oomplement  of  latitude  will  not  ap- 
pear trifling.  In  the  firll  place  it  gives,  atone 
calculation,  the  angle  which  tlie  plane  of  tlie 
equiitor  makes  with  the  plajK  of  the  horizon  j 
thai  IS,  in  other  words,  it  ihcws  the  height  of 
the  equator  at  that  place* 

CONE-  One  of  the  regularly  figured  fo- 
lids,  in  lhape  rcfcmbling  i  loaf  of  fugar. 
Geometricians  ufc  the  term  to  exprefs  not 
only  any  thing  material  and  palpable,  but 
any  quandtf  of  ^pace  filling  the  lin»  of  fiich  a 
figjuie,  and  the  aftronomers,  taking  the  term 
fiumthem,  ufeitallb  intfaeliunefimie.  The 
generation  of  a  cone  is  this ;  if  we  take  an  im- 
moveable point,  elevated  at  fome  diftance  above 
the  plane  of  a  ciccJe,  and  fuppofc  ailiaitiine 
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drawn  through  the  point,  and  extcr\JcJ  both 
ways  from  it  to  an  indefinite  length,  this  i>  tlie 
bafts  of  the  figure.  This  line  we  arc  to  fup- 
pofc  carried  quite  round  the  circle,  all  the 
vMIe  touching  its  ctrcumfeicnce,  and  ftill  fixed 
at  its  immoveable  point ;  the  line,  by  this  mo- 
tion, will  defiaribe  two  come  fortes,  which  are 
vertical,  or  oppofite  to  one  another.  The 
common  vertex  of  both  will  be  at  the  immove- 
able point.  7'he  folid,  contained  within  the 
conic  furfacc,  bet>*'een  the  immoveable  point 
and  the  circumference  of  the  circle,  above 
which  we  marked  it  as  ele\'ated,  is  a  cone  j  the 
inuncveable  point  is  the  vertex  of  the  cone» 
and  die  ciicle  id^f  is  die  bale  ]  and  immedi- 
ately over  it  there  will  ftand  another  cone  of 
equal  dimenftons.  If  a  ilrait  line  be  drawn 
from  the  vertex  to  the  centre  of  the  bafc,  it  is 
called  the  axis  of  the  cone  ;  and  all  ftrait  lines, 
drawn  from  the  vertex  to  the  circumference  of 
the  baf^  will  be  fo  many  fides  of  the  cone. 
If  the  axis  of  a  cone  be  perpendicular  to  its 
bafe,  the  figure  is  called  a  rt^t  cone  i  bu^  if 
the  axis  be  inclined  to  the  bale,  it  is  called 
an  oblique,  or  a  Icalenous  cone.  But  whai 
af!ronomcrs  call  anv  thinir  a  cone,  or  mention 
a  conewi;.hout  any  farther  wordi,  tl;cy  arc  al- 
ways to  be  undcrilood  to  mean  a  riiilit  cone, 
licnde  the  method  already  given  lor  uic  origin 
of  a  cone,  die  fame  %uie  mi^be  formed  an- 
other way.  The  revoludoa  cS  a  right-.ongled 
triangle  round  one  of  its  1^  u  upon  an  axis, 
will  form  a  cone.  In  this  cafe  the  fixed  leg 
of  the  triangle  will  be  the  axis,  and  the  cir- 
cle, defcribed  by  the  other  leg,  will  be  the 
bafe  of  th6  cone. 

The  cone,  thus  formed,  will  be  more  orlcf* 
acute,  as  the  acute  ar'irle,  adjoining  to  the  im- 
moveable leg  of  the  dclcribing  triangle,,  is  more 
or  lefi  acute.  The  acute  angle  of  a  cone  is 
often  ncceflbiy  to  be  cftimafied,  and  it  is  to  be 
done  in  this  maimer  aUb.  From  the  extreme 
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jx>ints  of  any  diameter  of  the  bafe,  draw  ftraU 
lines  to  the  vertex.  A  triangle  will  be  thus 
lurmcd,  and  the  acuteiiefs  of  it  may  be  mea- 
fined  liyilieaiig^oftfatttriaii|^  St  thti  vertex. 
If  two  ooiMS,  of  «qiiel  diaincier  in  die  befe, 
m  of  <fificftnt  length,  the  longer  it  more  acute 
than  the  other.  Similar  cones  are  fiich  as  have 
their  axis  and  the  dinmeter  of  their  bafcs  pro- 
portional. Thus  ail  right  cones,  which  have 
their  acutenefs  the  fame,  arefimilar.  Alfo  verti- 
cal cones,  wiiufe  bales  arc  parallel,  are  fimilar. 

If  a  plane  be  imagiiicd 'to  pali  through  aU, 
or  ai^  1^  of  the  fides  of  a  cone,  the  curve 
lio^  defcrib^  mpm  die  plane  hj  the  fideit 
called  a  conic  fedion.  If  all  the  iides  of  a 
come  are  cut  through  by  a  plane,  to  which  the 
axis  is  perpendicular,  the  fe<^ion  of  the  cone 
is  a  circle :  but  if  all  the  fides  of  a  cone  are  cut 
tlirough  by  a  plane,  to  uiuch  the  axis  is  in- 
clined, die  conic  ftdion  is  then  called  an  el- 
JtpGs.  An  ellipfis,  made  by  die  lii£lion  of  the 
fiune  cone,  or  of  two  cooes  that  are  fimdary  is 
the  more  oblong  tfaelefi  the  angle  is  which  die 
axis  of  the  cone  makes  with  the  interfe<Sling 
plane.    If  a  cone  is  cur  through  by  a  plane, 
t(j  which  one  oi  die  liJcs  oi  the  cone  is  paral- 
lel, ine  ftction  is  called  a  paiabok.    If  a  cone 
ii,  cut  thr(Hig^  by  a  pIaoe>  to  which  one  of  tiic 
fidcscf  thecooe  is  indiiwd  io  iiich  a  manner 
that  the  plane,  and  the  fide  odnided  both  ways 
fiom  the  bale  of  die  oonie^  would  meet  in  a 
point  beyond  the  vertex  of-it^  thefefBonis 
called  an  hyperbola.    When  two  cones  are 
placed  on  one  anocbefy  top  to  top,  tbey  are 
called  vectiGal. 

CONSEQUENT  ANGLES.  A  tenn 
ufcd  by  aftronomers  tu  exprcf^  two  ajigles, 
vriiich  have  one  of  dicir  two  legs  in  common 
to  bpdi«  Thus,  if  a  perpendicular  line  be  let 
fall  upon  an  horisontat  one  in  any  part  of  its 
lengtbt  there  are  tm  ang^  fiooncd  which 


have  the  perpendicular  line,  as  a  leg  in  com- 
mon to  both.  Howfoever  unLCjual  the  two 
angles  formed  by  this  common  leg  be  to  one 
another,  the  fum  of  the  quantity  <^  both  is 
equal  to  that  of  two  rigb^  angle*  made  by  the 
fame  lines,  this  loUows  horn,  their  bong  con* 
lequent  Set  Akclb, 

CONSTELLATIONS.  Certain  ima^i- 
nary  figures  oi"  birds,  beafis,  fi{hes,  ajid  the 
like  in  the  heavens,  under  the  out-lines  of 
v^tch  aftronomers  have  coUe&ed  certain  lbn» 
in  order  to  die  i|)eakiiig  regulariy  of  dien& 
with  regard  to  their  places  in  the  heavens. 

I'he  fixed  {faun,  jddx>i%h  they  are  not  by  a 
great  deal  fo  numerous  as  might  naturally  ap- 
pear to  an  unexperienced  eye,  are  yet  fo  many 
and  fo  irregular  in  their  fituation,  that  it 
would  be  impoifiblc  to  treat  of  them  without 
fome  fort  of  arrangement ;  and  by  the  diipo* 
fing  diem  in  this  manner,  in  Jbme  part  of  the 
%ure  of  an  animal,  or  iriiatlbever  die,  dicj' 
may  be  regularly  and  intelligibly  fpokeno^ 
with  reiped  to  their  fkuations  or  places,  in  re- 
gard to  one  another,  and  be  txeated  of  witk, 
the  grenter  facility. 

Aiiiojig  other  figures,  the  reverence  of  early 
times  for  certain  perfons,  whom  enthufiafm  had 
fpoken  of  as  carried  tqi  into  heaven,  led  dieo| 
to  ordain  their  repidcotatioos  for  the  receiving 
of  certain  ftars :  animals,  and  even  things  in- 
animate, which  tlic  fabulous  flories  of  thoft 
times  had  afterwards  fuppofcd  rcmo\  cd  into 
tlie  fame  rcgiom,  on  particular  occafions,  be-> 
came  added  to  thofe,  and,  by  degrees,  the 
heavens  were  fully  itoied  witli  ihele  iniaginaQT 
figiis  and  lineaments. 

It  was  very  early  inthe.ffaidy  of  aflronomy, 
diat  die  fixed  fiacs  were  diflributed  into  fix 
defies,  according  to  dieirdifierenttngnels,  and 
foon  after  catalogues  were  made  of  them,  def- 
cribiiig  their  pagnitwdr  according  to  thefe  » 
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elaflTcs,  the  largcft  being  called  ftars  of  the  firft 
magnitude,  and  i'o  of  the  reft,  down  to  the 
fixtiii  ( and  in  thde  catalcgues  tfieir  (itiuttioii  in 
lon^tude  and  latitiade  was  laid  down.  It  is 
owing  to  dide  catalogues  that  we  can  apply 
tile  antient  obfervadons  to  ufe,  by  comparing 
them  with  the  modern  ;  and  this  would  have 
been  impoiiible  without  tlic  alTirtancc  fif  the 
prior  iirrangcment  of  the  llais  into  conitcila- 
tions :  fmcc  without  this  it  would  have  been 
impoffible  for  them  to  have  ipdun  of  them 
intelligibly.  , 

The  lirft  or  eadieft  of  thefe  catalogues,  of 
which  we  have  my  knowledge,  is  tint  of  Pto- 
lemy, this  is  given  in  the  fevcnth  book  of  his 
Almagcd,  and  he  prepared  it,  as  he  aflures  us, 
from  his  own  ohfen'ation«;,  compared  with 
thofc  of  Hippiircluis  aiul  the  other  antient 
aftronomers.  I'tolcmy,  in  this  catalogue,  hoi 
formed  forty-eight  cwiftellations.  Of  thcfc, 
twdve  are  about  the  ecliptic,  twent) -one  to 
tiie  north,  and  fifteen  to  the  finith.  The 
northern  conni.!I.'tinns  arc,  the  Litde  Bear, 
the  Great  Bear,  the  Dragon,  Ccpheus,  Bootes, 
the  Northern  Crown,  Hercules,  the  Harp, 
the  Swan,  CaHiopa  ln,  Pcrfcus,  Auriga,  Ophiu- 
cus,  or  Serpeiitary,  the  Seri>ent,  the  Arruvv, 
tile  Eagle,  die  Dolphin,  the  Horfc,  Pcg;ifu&, 
ADdrameda>  and  (he  Trian^e. 

The  conftellations  about  die  ediptic  are 
Aries,  Taurus,  Gemini,  Cancer,  Leo,  Virgo, 
Libra,  Scorpio,  Sa^ttarius,  Capricorn,  Acjiia- 
rius,  and  Pifccs  :  according  to  the  Engliih 
narres,  the  Ram,  the  Bull,  the  Twins,  the 
Crab,  tlic  Lion,  the  \'ir/i!i,  the  Bal.uice,  the 
Scorpion,  the  Archer,  Capricorn,  the  VVater- 
Carricr,  and  the  Fiflies. 

The  conftellations  which  Ptolemy  has  def- 
aihed  to  the  ibuth  are,  the  Whsde,  Orion, 
the  Eridanus,  die  Hare,  the  Great  Dog,  die 
Litde  Dog,  the  Ship,  the  Hydra,  the  Cup,  the 
lUvctt»  tiic  Centaur,  the  WtM^  the  Altar,  die 
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Southern  Crown,   and  the  Southern  Fiib. 
I'hefe  are  the  cdcAiil  %is  aocioitiii^  to  Pto- 
lemy and  die  andents* 
When  the  eclipdc  wis  dimded  into  twelve 

equal  parts,  each  containing  thirty  dcgsecs, 
they  afligned  to  eath  of  thefe  intervals  one  of 
the  figns.  They  gave  it  the  name  of  the 
conltcllation,  which  vns  at  that  time  in  that 
part,  excepting  with  regard  to  Libra,  the  llurs 
compoflng  that  were  in  the  conftellauon 
Scorpio,  which  occupied  die  ipece  of  two 
fign». 

In  order  to  make  one  confldladonanlwer  to 

each  fign,  they  afterward  propofed  to  withdraw 
a  part  of  the  Scorpion,  and  in  the  place  of  that 
portion  of  the  I  -  tent  of  it,  to  place  the  figure 
of  Juhus  Ca.'i;:r  with  a  balance  or  fcales  \n  his 
hand,  in  the  manner  as  we  fee  the  hgurc  ot  that 
cmpeRMT  in  Ibme  hals*reiicft,  andoneng^vcd 
gems  preferved  to  thb  time.  Iliis  is  die 
explanation  of  that  pafii^  in  Virgil,  in  vrhich 
the  pott  exprefl'es  the  Scorpion  as  drawing  b 
his  arms,  and  retreating  a  little  way  to  make 
a  place  for  that  hero  in  the  heavens. 

However,  Ptolemy,  and  a  great  many  of  the 
old  aitroiiomers,  call  thofe  lUr  ^  which  we  ex- 
prefs  by  the  term  Libra,  the  claws  of  the  Scor- 
pion, Chehe  and  ForcipesScorpionis ;  and  we 
find  diem  marked  in  the  old  manner  in  Copcr- 
nicus'stahlescfthe  fixed  ftars.  IhtfaeAlphon- 
fine  tables,  however,  they  are  called  the  Am 
in  Libra,  and  referred  to  under  the  lineaments 
of  that  figTirc  ;  and  fo  Tycho  has  placed  themj 
and  fo  they  are  now  in  general  received. 

Bcfide  the  Ifars  regularly  comprifcd  in  each 
of  the  conltcllations,  Ptolemy  has  taken  no- 
tice of  diole  otiieis  winch  ate  in  dilierent  parts 
of  die  heavens  near  and  about  dicm,  and 
whidt  not  being  comprehewfod  viridiin  die  lines 
of  thofe  figures,  are  called  unformed  ftars,  or 
by  fomc  inform  ftars.  He  has  determined  the 
longitude  of  aU  dide  Hars,  and  their  latitude 
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for  the  beginning  of  the  reign  of  Aatonine, 
which  is  about  the  year  137.  The  ftars  thus 
ddcribcd  amount  to  the  number  of  one  tliouiiind 
and  twenty 'two,  and  of  thefe  dvee  hundmi  and 
fixiy  are  in  the  nordiem  part,  duree  hundred 
and  forty-fix  about  the  ecliptic^  'and  diree 
hundred  and  iixteen  to  the  fottth« 

Aninn^  the  modem  aftronomers  Tycho 
Brahc  is  die  firit  who  determined,  with  cxa^- 
nefs,  and  in  confcqucncc  of  his  own  obferva- 
tions,  the  longitude  and  iutitude  of  die  fixed 
ibrs,  out  of  which  he  ha«  fonned  fbny-iive 
conftellations. ,  He  adds  toihofe,  defcribedby 
Ptolemyt  the  Coma  Beremces^  which  com- 
prehends the  unformed  flars  about  the  tail  of 
the  Lion  ;  and  Antinous,  formed  out  of  thofe 
which  are  about  the  Eagle  ;  but  he  omits  five 
of  thofe  to  the  fouth,  viz.  the  Centaur,  the 
WoU,  the  Altar,  and  the  Southern  Crown 
and  Southern  Fifh :  thele  he  could  not  make 
the  fubieds  of  his  oblenrations,  becaufe  of  the 
too  great  etevation  of  the  pole  at  Ucuiiboui  g. 

After  Tycho,  Bayer  pvc  die  %ure$  of 
iixty  ccMiAellations  very  exa£Uy  done,  and  with 
tables  annexed.  Fort^'-cight  of  thefe  arc  the 
fame  with  the  conilell  ntiona  of  Ptolemy,  and 
the  additional  twelve  ihufc  which  had  been 
uncovered  alter  Ins  time  toward  the  fouth 
pole.  He  has  very  accurately  juaiked  the  big- 
nds  and  die  fituadon  of  eveiy  flar  mentioned 
in  theandentcatal<^ues  of  die  feity-ei^t  con- 
Hellations  of  Ptolemy,  and  he  has  marked 
each  fhu-  by  a  letter  in  die  Greek  and  Roman 
alphabets.  This  was  a  vcni'  happy  thought, 
for  fuch  an  agreed  chara£lcr  being  allowed  as 
the  mark  for  tach  ifar,  aftronomers  could  treat 
of  them  with  as  few  words  as  if  they  had  each 
if*  feveralnanw  $  and  dwy  have  all  adopted  it. 
Wherever  we  fee  a  letter  alter  the- mention  of 
a  fhr  in  any  of  thefe  writers^  the  meaning  of 
it  is,  that  it  is  the  ftar  marked  by  that  letter  in 
Bayer's  catalogMe.  Bayer  bas>  in  diefc  tables. 


been  vaft  feivice  to  the  afbronomical 
world. 

Widi  ttCpt&  to  the  twelve  conftellations, 
which  are  toward  dieimith  pole,  he  has  been 
lefs  precife  or  large  upon  them :  he  has  repre- 

fented  them  all  in  one  plate  with  the  liars  they 
comprehend  ;  but  he  has  faid  nothing  of  their 
number,  or  of  their  fcvcral  mnenitudes,  TTiey 
arc  called  the  Peacock,  the  Toucan,  the 
Crane,  the  Phoenix,  the  Dorado,  the  Flying 
Filh,  the  Hydra,  the  Oiamelion,  the  Bee, 
die  Bird  of  Paradife,  die  Triangle,  and  die 
Indian. 

In  the  r.venty-one  conftellations  of  the  nor- 
thern hemlfphere  there  are  fevcn  hundred  (krs, 
only  three  of  which  arc  of  the  flrft  magnitude, 
twcnty-fn  c  of  the  fecond,  eighty-one  of  the 
third,  an  hundred  and  fiftv-onc  of  the  tourth, 
an  hundred  and  live  of  the  tilth,  and  one  hun- 
drtd  and  thirty-four  of  die  fixdi.  To  thefe 
we  are  to  add  two  hundred  and  one  unlbtmed 
flars  about  the  feveral  confteDadons,  and  we 
liave  the  full  number.  About  the  ecliptic  he 
lias  given  four  hundred  and  forty-five  flars  ;  of 
thefe,  five  are  of  the  firft  magnitude,  and  there 
arc  eleven  of  the  fecond,  fifty-one  of  the  third, 
eighty  of  the  fourth,  one  hundred  and  twenty- 
one  of  the  fifth,  one  hundred  and  thirty-two 
of  the  fixth,  and  forty-five  unformed  ones. 

And,  finally,  in  die  twentyofeven  conftella- 
tions to  the  Ibuth,  he  counts  five  hundred  and  * 
fixty-one  flars;  of  thefe,  nine  are  of  the  firft 
magnitude,  and  twcnty-fcven  of  the  fecond.' 
There  arc  aifo  fixty-four  of  the  thir  l  miirni- 
tude,  an  hundred  and  ti  jhtv-four  of  the  fourth, 
aji  hundred  and   twenty -two  of  the  fifth, 
twenty-five  of  the  fixth,  and  eighty  unformed 
ones.   So  diat  all  die  ftars,  mendoned  by  diis 
author,  taken  together,  amount  to  one  thou-- 
fand  fcveii  hundred  and  fix,  of  which  feventcen 
only  are  of  the  lirfl  ni:?  -  litude,  a.nd  there  are 

iixty-duee  of  (ht  iecoad>  an  hundred  and 

ninety- 
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fitnety-fix  ofthelibirdi  four  hundred  and  fifteen 
of  the  fourth,  three  hundred  aiid  forty-eight 

of  the  fSihy  three  hundred  and  forty-one  of  the 
iixth,andthreehundrctlanJ  twciU) -fixunformcd 
ones.  Thefe  arc  .ill  the  ftar^,  \  liVbic  to  the 
naked  eye,  W'licn  w  c  rail:  up  our  eyes  to- 
ward the  Iky  in  a  clear  ni^lit,  tlicir  uncertain 
fitufttion,  ^d  their  cwinkling  luftre,  deceives, 
for  we  feem  to  fee  them  innumerable,  but,  in 
reali^,  what  we  fee  are  thus  iimitted. 

Thus  flood  the  fbtc  of  aftronomy  wUh  re- 
fye£t  to  the  doctrine  of  the  fixed  iiars  to  that 
time  :  it  has  Gncc  that  been  vaUly  improved. 
The  ufc  of  tclcfcopcs  has  difcovcrc  J  liun  mul- 
titudes of  ftars  that  are  not  v  illble  to  the  jiaked 
eye,  tliat  uiey  are  become  mnunierablc.  But 
before  we  proceed  to  this,  it  is  proper  to  con* 
llder  the  intermediate  time  between  ^fe  days 
and  our  owq,  in  which  the  ftudy  is  thus  ad> 
vanced. 

After  Bayer,  we  find  a  catalogue  of  the 
fixed  Ibirs  by  Schiller,  it  is  publi(hcd  in  1627. 
The  rtai  s  are  here  tlilpofed  in  the  lineaments  of 
certain  figtnes,  but  not  the  fame  niiieh  Bayer, 
to  avoid  coiifiiiioji,  had  continued  from  the 
da]f«  of  antiquity.  The  author  calls  hb  work 
Caelum  Steltatum  Chriftianum,  the  Chrifiian 
&any  Heaven,  and  he  fuUKtutes  to  the  anti- 
cot  and  prolane  names  of  the  conftellations, 
names  taken  from  facrcd  hiftor)'.  But  this, 
as  it  would  brmg  in  perplexity  and  confufion, 
and  could  be  of  no  real  good,  lias  beenreje^d 
by  all  tiic  iuccecdlng  ailronomers. 

In  the  year  1665  the  aocunte  and  fiutfafol 
JUocioli  piddilhed  hb  Aftronoo^  Refonnc^ 
gpves,  in  diis  woric,  a  catalogue  of  the  iized 
ibrs,  of  which  he  has  formed  fix^-tWD  con- 
fieUatioiis,  conipii^ending  in  the  account  the 
Coma  Berenices,  and  the  Antinous  of  Tycho, 
for  the  collecting  of  the  before  unformed  flars 
of  that  part  of  the  heavens.  He  has  diftributed 
the  iliii  contained  in  thefe  GOofteliauons  into 


four  clafleSi  la  the  firft  of  the&  are  contained 
thofe  ftars  which  he  bad  determined  by  his  own 
proper  obfcrvations,  and  thofe  of  Grimaldi, 
In  the  fecond  arc  comprehended  thofe  ftars 
which  had  been  afccrtaincd  by  Tycho  Brahe, 
or  Kepler.  In  tlie  third  are  contained  tlie 
Aars  determined  by  Hipparchus  and  Ptolemy. 
And  die  fourth  confifts  of  diofe  of  the  fottthem 
hemifphere  dilcovered  by  navigatoca,  who  have 
afcci  t. lined,  in  a  more  or  lefs  accurate  maimer, 
their  places;  and  he  has  marked  their  longitude 
and  Ia*ituJc  for  the  ycnr  ijn:*,  which  is  the 
period  to  which  he  has  reduced  ail  his  obferva- 
tiojis.  This  catalogue,  in  which  tlicre  is  great 
merit,  not  only  with  refpedl  to  the  exadtnefs 
of  thofe  obfervations  that  were  made  by  the 
author,  but  mdi  r^ard  to  the  different  degrees 
of  exactitude  in  other  cafes,  was  followed  by 
a  number  of  celeAial  fchemes  and  maps  of  the 
heavens  pttblinied  In  1673  by  Pardics,  who 
has  reprcfcntcd, \cry  carefully,  all  the  cnnftella-. 
tions,  with  the  rtars  tliey  contain.  After  this, 
Jcroni  Vitaiis  publiftied  a  catalogue  of  the  fixed 
Ihia  in  his  tables  of  the  Frimum  Mobile.  In 
this  are  marked  die  longitude  and  latitude, 
with  the  right  afcenfion  and  dedinadon  of  the 
liars  for  the  year  1675. 

Sometime  after  diis  Augpiftine  Royer  pub- 
lifhed  maps  of  the  heavens,  reduced  into  four 
tables,  with  a  catalogue  of  die  fixed  flars  for 
the  year  1700.  He  gives  in  thefe  the  longi- 
tudes and  latitudes  of  the  fcvcral  ftars  marked 
by  Haver,  the  iitii  itions  of  which  had  been 
calculated  by  Ciiartrcux  ;  and  he  adds  a  num- 
ber of  fiars  not  before  ieen,  and  others  taken 
ftom  the  tables  of  Riedoli,  and  not  mendoned 
by  Bayer.  Bcfide  all  this  case  and  exaAnefi^ 
Royer  has  formed  out  of  the  feveral  unformed 
ftan  eleven  other  conftellations.  Five  of  thefe 
are  to  the  north,  and  are  called  the  Giraffi^ 
the  River  Jordan,  the  RiverTigris,  the  Sceptre, 
and  the  flower-de-luce  i  and  iix  on  the  fouth 

part. 
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part,  which  are  called  the  Dove,  the  Unicorn, 
the  Crofs,  the  GrearCloud,  the  Little  Cloud, 
and  the  Rhomboide.  The  ftais  which  Bayer 
has  defenbed  are  one  duMifand  eig^  hiindnd 
and  fix  i  iiftten  of  thefe  arc  of  tlie  firfl  magni- 
tude, fixty-two  of  the  fecond,  two  hundred 
and  eighteen  of  the  third,  five  Jiundred  and 
four  of  the  fourth,  four  hundred  and  fcventy- 
nine  of  the  fifth,  five  hundred  and  thirteen  of 
the  fixth,  and  fifteen  nebulous  ibus.  He  has 
joined  to  his  work  the  catalogue  of  the  fimAem 
ftars,  which  Hallcy  obfcrved,  with  great  at- 
tention, In  the  ifland  of  St.  Helena,  to  which 
place  he  went  exprefs,  for  the  determining 
their  fituation. 

Hevclius  has  alfo  improved  upon  the  labours 
of  tlioie  who  went  before  him,  and  collected 
together  feveral  ftars  of  die  before  unformed 
dafs  into  finne  new  conAellations.  Theieare 
the  Unicom,  the  CamelopanlaUs,  deicribed  by 
Bartichius,  die  Sextant  of  Urania,  the  Dogs, 
the  Little  Lion,  the  Lynx,  the  Fox  and  Goofc, 
the  Sobicfki's  Crown,  the  Lizard,  the  Little 
Triangle,  and  the  Cerberus  ;  and  to  thefe 
Grc£tor)'  has  added  the  Ring  and  the  Armilla. 

borne  of  thefe  new  conftellatiohs,  however, 
aniutt  to  diofe  of  Royer,  as  the  Camelopar- 
dal  to  the  Giraffe,  the  Dogs  to  die  Bjver 
Joidati»  anddieFoKlo  die  River  Tygns  $  and 
he  has  given  alfo  for  the  year  1700  die  longi- 
tude and  latitude  of  all  the  ftars,  except  thofc 
about  the  fouth  pole.  Thefe  are  laid  down 
with  trrcat  exadlnefe. 

In  hne,  i"  laniftcad  has  jxivcn  a  catalogue  of 
the  fixed  ftars,  not  only  much  more  correct, 
but  much  larger  than  thofu  of  all  that  have 
gpne  before  him.  He  has  marked  die  longi- 
tude, latitude,  right  a&ention,  and  diftaiKe 
from  the  pole  r  f  a  multitude  of  ftars,  as  they 
were  at  tlie  beginning  ofthey^ir  1690,  which 
he  has  determined  by  his  own  proper  ohilrva- 
tions.  He  diftributes  all  the  ftars  into  fcvcn 
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ciailcs,  according  to  fcven  defrrccb  of  magni- 
tude, diftinguiftiing  thofc  ot  Bayer  by  the  let- 
teis  by  whidi'diey  were  madced  by  chat  au« 
thor,  and  he  has  roarked  their  variatton  in 
right  afcention,  in  order  to  the  finding  dietr  > 
fituadon  in  .the  liicceeding  years. 

This  catalogue  was  followed  by  an  Atlas 
Celeflis  publiflied  in  London  in  theyear  1729, 
in  which  there  are  defcribcd,  in  feveral  liJiemes, 
the  figures  of  die  conftellations  fecn  in  our 

hemifphcre,  with  the  cxa*5t  pontion  of  the 
fixed  Itars,  with  refpecl:  to  the  circles  of  thc 
fphere,  as  refuking  from  the  lad  catjloirun 
corrected  by  Flamftead.  In  this  manner  has 
the  ftudy  of  that  part  of  aftronomy,  whidi  n- 
fpe3s  die  fixed  Ibrs,  been  impiovedfrom  time 
to  time,  till  it  is  now,  in  a  dc^ne  of  peifedion* 
fuificient  to  anfwer  the  fevend  purpofes  of  die 
aftronomcr  in  a  degree  of  accuraqr  wiiich  will 
never  be  much  exceeded.  It  hcrun  very  early. 
For  there  arc  no  books  fo  antient  m  which  not 
only  the  heavens  are  confidercd,  or  but  ever 
fo  flighdy  mentioned  in  thn  ftfpe(Sl,  but  we 
find  them  treated  of  as  diftingMiflied  into  con- 
ftdlations.  Hcfiod  mentions  ievetal  of  the 
conftellations  familiarly  by  die  names  by  idiicb 
we  now  know  them  ;  and  Homer  calls  them 
by  tlic  lame.  Wc  find  Orion  and  the 
Pleiades  mentioned  alfo  in  the  book  of  Job  ; 
and  tlu  re  is  hardly  an  author  of  antiqui^  who 
hai>  not  talked  of  them. 

It  has  been  often  attempted  tn  alter  tlic 
namci  of  tlie  conftellations,  but  it  is  mi 
idle  and  ufeleis  uclign.  The  venerable  I5c<!<: 
wu  the  fiift  perfon  whom  tlic  heathen  names 
offended ;  be  changed  the  twdve  figns  of  the 
zodiac  from  their  headienilh  charaders,  and 
called  them  by  the  names  of  the  twdve  apo- 
ftles ;  and  Schiller,  whom  we  have  alivady 
mentioned,  borrowed  from  !itm  his  fchemc  of 
new  nauiing  them  all.   Axics  was  converted 
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into  St.  Pctrr  opening  the  gates  of  heaven, 
Taurus  into  St.  Andrew,  and  fo  the  reft. 

Nor  was  the  defign  of  marking  out  the  par- 
ticular flan,  of  which  Urn  ooiifldiatioji  ton- 
fifled,  or  Ibine  in  particular  of  than  whidi  were 
pioft  oofiipicuoits,  or  moft  Hkdf  to  be  refentd 
to  in  difcourfe,  or  writing,  by  certain  paits  of 
the  animal  under  whofe  Hgure  they  arranged 
tfacnii  all  that  induced  the  anticnts  to  allot 
the  peculiar  figures  thcv  have,  affigncd  for  the 
delineation :  they  had,  in  niajiy  things,  rcafons 
which  are  not  common  to  us,  and  it  was  ibin 
this. 

Caaoa  and  Capricorn,  a  Crab  and  a  tnld 
Goat,  wec^tbe  creatures  the^  diofe  for  giving 
Ibrm  to  die  confidhuions,  or  arrangements  of 
Ifaofe  ftars,  Mrhich,  according  to  their  Inn;  ^e, 
made  the  barriers  of  the  fun's  courfe.  The 
Crab  is  an  animal,  of  all  others,  the  moft  An- 
gular in  its  motions.  It  goes  not  ftrait  for- 
wards, as  other  creatures,  but  fideways,  or  ob 
liquely,  and  backward.  This  was  their  choice 
dKiefeie  to  exprefi  that  the  fun,  when  he 
cane  into  that  part  of  the  heavens,  be^  to 
go  retrognulely,  and  to  delcend  obliquely. 
The  reafon  of  the  wild  Goat's  being  chofen 
for  the  other,  is  not  leis  obvious,  the  character 
of  the  animal  is  to  be  continually  climbing ;  as 
it  feeds  it  is  always  afcending  fome  mountain, 
and  it  browzes  as  it  goes  on  ail  the  way,  higher 
and  hij^hcr  to  the  top  of  the  accent.  They 
ufed  this  animal  as  the  figure  under  wUdi  to 
arrange  thole  flars,  at  which,  when  the  fun 
airiv^  he  began  to  quit  die  kfwer  part 
of  his  courfe  to  attain,  by  degrees,  the  higher. 
It  is  plain  therefore,  that  while  we  have  fup- 
pofed  all  this  choice  of  animals  among  the 
anticnts  to  be  faixy,  and  have  arraigned  them 
of  impropriety,  at  leaft  of  wildncfs  in  it,  tlierc 
was  a  great  deal  of  meaning  aiid  intent  in  it ; 
they  evidendy  meant,  by  the  figures  whidi  ex- 
yeflbd  dide  two  figpis»  at  iriucb  die  liin  is 
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found  in  die  two  folftices,  to  erprefs,  by  a  fjTO- 
bol,  aiid  in  a  fuccin£t  and  clear  manner  (and, 
at  the  lame  time,  to  do  it  in  fudi  a  way  that  it 
fliould  be  fixed  upon  the  memory)  what  it  was 
diat  happened  in  the  courle  ci  nature  at  die 
dme  when  the  great  luminary  of  the  heavens 
arrived  in  thefe  places.  "We  have  the  tefti- 
mony  of  their  own  authors  that  this  was  the 
intent  with  which  they  did  this :  and  it  is  un- 
reafonable  and  abfurd  to  doubt  of  their  having 
had  a  like  reafon  for  aUdteieftof  dieirchoice, 
aldiou^  it  does  not  happen  to  be  as  pun&iaUy> 
named  to  us*  There  is  all  therealon  imag^- 
able  to  believe  diat  dicy  (eieded  the  other  ten 
conftellations,  at  kaft,  of  die  zodiac,  to  ex- 
prcfs  in  this  manner  whatpa/Icd  in  the  courfe 
of  nature  upon  the  earth  from  time  to  time,  as 
the  fun  entered  one  or  the  other  of  thofe  parts. 
But,  ill  order  to  enquire  properly  into  this,  we 
are  nril:  to  inform  ourfelves  of  what  were  the 
original  figns  or  figures,  for  they  were  not  allo- 
cs, ther  the  (ame  with  thofe  at  prefent  j  and  it 
would  be  idle  uideed  to  exped  to  find  die  mean* 
ing  of  the  inventors  of  thcfe  figures,  in  figures  • 
which  they  did  not  apply  to  the  purpofes.  Wc 
know  that  the  Romans  were  the  authors  of  the 
conftcUation  Libra,  and  it  would  be  abfurd  to 
expe£(  that  we  fhould  find  the  meaning  of  the 
inventors  of  tlie  figm  of  tlie  zodiac  ujidcr  tliat 
finm.  They  placed  Julius  Gselar  widi  a  ba* 
lanoe  In  his  hand,  as  we  fee  hun  rcprcfented  on 
many  antiques  in  duit  part  of  the  heavens,  ar* 
ranging  imder  that  form  thofc  flars  which  had  * 
before  been  in  the  claws  of  the  Scorpion,  the 
Scorpion  of  okl  times  occupvlnT  tbc  p!jce  of 
twofigns.  We  hiid  one  of  tb.c  ii  poets  conipli- 
menting  Cacfar  on  tlie  honour  which  they  did 
hunui  thus  taking  him  up  aniong  the  liars : 

Ipje  tibijam  brachiacontrahit  ardms 
SttffimiteeeU plus jukta  partt  nliquit. 

Thef  ifid  dus  as  an  honour  to  their  emperor, 
and  by  way  of  regularity^  diat  every  fign  of  the 
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904Kac  might  have  a  conftellatton  r^nnexcd  to 
it,  iKJt  one  of  them,  as  was  the  cak  in  this, 
taking  up  two  fjgns. 

In  the  fame  manner  we  find  among  the 
Greeks  (who  arc  indeed  the  people  that  db- 
blillicd  alVronomy  in  the  world,  for  every  thing 
before  them  was  wild  aiul  ujicertain)  the  figures 
of  the  two  brothers,  Caftor  and  Pollux,  for  the 
lliirdfignmthew»diac  The  Gicek$,altho*  they 
unproved  and  advanced  aftiioiMMny  to  that  great 
pitch  at  which  we  fee  it  in  the  fecond  period, 
yetJteceived  its  principles,  and  took  the  rudi- 
ments of  it,  from  the  Egj^^tians.    This  is  an 
undoubted  truth  ;  themfch  es  acknowledge  it, 
and,  although  they  did  not,  the  general  tefti- 
mony  of  the  world  at  their  time  would  prove 
it.   The  Egyptians,  it  is  certain^  were  the 
inventors  of  the  Mdiac,  and  were  the  people 
wlio  adapted  the  conftellations  to  its  feveral 
parts  J  but  what  could  the  Egyptians  know  of 
Caftor  and  Pollux,  thcfe  make  up  the  fign 
Gemini,  the  third  of  the  zodiac,  and  thefe, 
before  they  were  exalted  to  this  place  in  the 
heavens,  we  are  told,  were  the  two  (om  of 
Lcda,  wife  of  a  Laconian  king.  The  Greeks 
nught  reverence  the  defccodents  of  Tyn- 
darus«  and  diey  might  wilh  to  imniortalixe 
the  princes  ofdieir  oountiy»  who  had  accom- 
panied Jalim  in  his  voyage  to  Colchis,  and 
refcued  Helen  from  the  arms  of  Thefeus.  But 
v/hat  could  the  Egyptians,  who  formed  the 
conftellations  of  the  zodiac,  know  of  Per- 
fons,  who  are  faid  to  have  been  born  many 
ages  after  the  dme  of  their  making  this  dillri- 
bution  of  die  heavens  \  The  Roman  libra, 
and  die  Grecian  Gemini,  thcfefoic»  would 
gready  perplex  and  miflead  us  in  the  purfuit  of 
what  was  meant  by  the  original  choice  of  the 
figures  which  were  criven  to  the  zodiac  conftel- 
lations ;  fuice  they  were  not  the  original  fi- 
gjuress  naj,  and  were  ^ven  by  thofe  who  had 


no  knowledge  of  the  intentwith  Which  theothcrs 
had  chofiai  thofe  which  were  fuch.  When 
we  tiace  tip  the  origin  of  the  conftdlati- 
ons  to  the  early  Egyptians,  we  give  them 
their  birth  among  a  pcc^le  who  ufed  the  hiero- 
glyphic language  %  a  people  with  whom  it  was 
the  cuft-^in,  on  all  occafions,  to  repref^nt 
their  feiiuments,  not  by  letters  and  words  as 
wc  do,  but  by  the  figures  of  animals,  and 
other  tilings,  whofe  natural  properties  and  qua- 
lities correTponded  with  what  they  had  to  ex< 
piefs.  It  is  tbeiefoce>  on  all  accounts,  pro- 
hfkAs^  that  they  had  the  fiune  defign  in  thofe 
^urcs,  under  the  lineaments  of  which  they 
comprifed  the  ftars  which  anfwered  to  certain 
parts  of  the  zodiac,  and  belonged  to  certain 
of  the  iealons.  It  was  natural  they  ftinuld  in 
tend  to  do  this,  and  they  had  ail  the  opportu- 
nity ima^nable  for  it,  fince  diafe  ftars  might 
as  well  be  comprifed  under  oocloriu  as  an— 
other. 

Having  found  then  that  Gemini,  for  in* 
ftance,  could  not  be  the  original  figure  of  that 

part  of  the  zodiac  where  It  now  ftands,  let  us 
inquire  what  was  the  nnttcnt  conftcllition,  be- 
fore wc  attempt  to  a\Yvi\\  the  occad-jii  o4  jLu  be- 
ing made  fo.  Herodotus  expreliy  tells  us,  that 
die  very  names  of  diefe  hrodMTS  were  not 
known  among  the  Egyptians  of  a  much  later 
date  dian  die  time  of  dwfe  who  formed  the 
oonflellations  c  f  t!iL  zodiac :  and,  on  inquiry, 
we  find  that  the  original  conilellation  for  this 
place,  although  it  did  rcprcfent  two  figures, 
did  not  make  them  men,  hut  kids,  or  young 
goats.  The  Ram  and  the  Bull  are  indifputabiy  ' 
the  authentic  figures  of  the  carlieft  times,  and 
we  find,  on  dus  inqu'uy,  thatdie  true  confld- 
lations  of  die  fptii^  of  the  year  were,  origi- 
nally,, a  Ram,  a  Bull,  and  two  Kids.  It  re- 
mains to  inquire,  for  what  particular  reafons 
thefe  animals  were  chofcn  preferably  to  all 
others,  and  what  thcfe  hieroglyphicai  writers 
T  2  mciuit 
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meant  to  infcribeuiKlerilidrdianAen  in  the 
heavens.  C(Miunerce  was  among  the  earlieft 
fubje^  of  man's  application,  and  the  earlieft 

zrt  cks  of  commerce  were  thofc  flocks  and 
herds  which  he  nourifhed.    If  wc  look  into 
the  facrcd,   as  well  as  into  the  earlieft  of 
profane  hiftory,   we  (hall  find  the  riches 
of  the    antient  world  contained  in  thefe 
creatures.   So  many  ewes,  fo  many  oxen,  and 
fo  many  flic-goats,  bdte  ufiial  metiiod  of  lay- 
ing what  were  the  pofleffions  or  riches  of  a 
patriarch,  as  regularly  as  fo  many  thousands 
are  fpoken  of  fince  the  ufc  of  money,  to  denote 
the  fortune  of  the  pofleflbr.    While  thcfc  were 
the  great  care  of  the  earlieft  people,  and 
made  their  immediate  riches,  it  cannot  be 
doubted  but  they  were  a  principal  obje<ft  of 
dieir  attention*  It  was,  in  a  great  meafiire, 
for  die  fake  of  thefe  that  they  remarked  the 
periods  and  feafena  of  die  year,  and  it  was 
ftom  thefe  they  named  theconftcllations  which 
marked  the  times  of  their  incrcafe.  Autumn 
i*  the  feafon  at  which  the  fev  eral  kinds  of  do- 
mcftic  animals,  in  pcncral,  conceive;  and 
fpring  is  that,  when  ihc  youivj;  arc  brought 
forth,  or,  if  brought  jfordi  iboncr,  it  is  the  fea- 
ioD  when  they  begin  to  feed  and  ftrengdien 
from  the  growing  paftur^.   Tlie  earlieft  of 
diefe  is  the  lamb,  the  fecond  in  time  the  calf, 
awl  the  third  the  kid  ;  the  ftiecp  ufually  bring- 
ing forth  her  young  before  the  cow,  and  the 
cow  before  the  goat.    The  conftellations, 
through  which  the  fun  pafled  in  fucceffion 
during  Ae  fpring-time,  were  marked  firom  thefe 
animals.  When  he  enteied  Aries  the  hulband* 
.  man  knew  his  Iambs  would  begin  to  foUow 
die  ewes,  and  that  they  would  have  Tome  good 
weather :  when  he  entered  Taurus,  the  calves 
would  grow  llrong  ;  and  when  he  came  into  the 
third  fign,  which,  with  them,  was  not  two 
heroes,  but  two  kids,  that  tiie  young  of  the  tjoat  > 
wodd  follow.  If  thejr  placed  two  of  thdc  for  the 
coi]fleUatno>  andooly  one  of  cachofdie  other 


animab,  it  was,  becaufe  the  goat  often  brings 
fordi  two  at  adme,  die  odieisuiuaUy  one. 

The  fourth  of  the  conftellations  of  the  zo- 
diac is  the  Cancer  explained  already,  the  fign 
by  which  thcycxprcna!  the  rctro2:radc  and  ob- 
lique motion  of  the  lun.    The  fifth  is  the  Lion. 
1  he  heat  and  fury  of  the  burning  fun,  when 
he  has  gone  from  Cancer,  could  not  more  na- 
turally have  been  exprefled,  by  any  of  die  ani- 
mals, than  by  die  Lion,  the  moft  furious. 
The  fuccecding  conftellation,.  the  fixth  In  or- 
der, received  the  fun  at  the  time  of  ripening 
corn  and  approaching  harveft  :  by  what  could 
they  better  cxprefs  this,  than  by  one  of  the 
female  reapers  with  an  ear  of  the  rcJJci.ing 
corn  in  her  hand.     This  is  Virgo  the  maid, 
the  name  by  which  flie  was  cdled  among  the 
old  aftronomers.  Erigone  alludes  to  diis,  tho 
meaning  of  it  is  leddifli,  or  tawney.  It  mi^t 
poflibly  be  given  to  repiefent  the  tanned  com- 
plexion of  the  reaper,  but  it  is  more  probable 
that  they  intended  to  fay  by  it,  the  corn  grows 
brown,  or  reddifti,  and  is  preprint;  for  the 
fickle.    Wc  are  to  cxaininc  why  they  cha- 
railerifed  the  fuccecding  liars  under  the  figure 
of  a  Scor^on*   They  gave  to  this  creature  not 
one,  bttt  two,  of  the  twelve  ^vifions  of  the 
zodiac  Autumn,  which  aftbrds  fruits  in  vail 
abundance,  aJfiwds  die  means  and  caufes  of 
difcafes,  they  follow  qmck  behind  jt^  and  die 
fuccecding  time  is  the  moft  unhealthful  of  the 
year.    This  was  the  fcntiment  they  intended 
to  exprcfe  by  tiie  figure  under  which  they  ar- 
ranged the  ftars  of  this  conftellation.  They 
have  placed  the  moft  venemous  and  terrible  of 
animab  here  ^reading  out  his  long  daws  into 
the  one  iign,  as  ^eatening  mifehief,  and  in 
the  other  brandifhing  his  tsul  lo  denote  the  com- 
pletion of  it.  The  onedireatcns  roifchid*,  nay, 
threatens  to  draw  men  into  it,  the  other  ihews 

the  c  jnfcqu'jnccs. 

The  fall  of  the  leaf  was  the  feafon  of  the 
antient  huntiiig ;  thai  huiiung  which  had  not 
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for  its  game  fome  weak  dcfencelefs  animal, 
-  which  it  is  cruel  to  deftroy,  and  which,  when 
deftroyed,  win  fcarce  afford  die  family  one 
peal*  The  objcds  of  their  chafe  were  the 
wolfy  the  t)'ger,  and  the  other  large  and  ter- 
rible animak  that  deftroyed  their  flocks  and 
themfeU'cs.  Tliey  arranged  the  ftars,  which 
marked  the  fun's  place  at  this  feafori,  into  the 
conftellatlon  Sagittary,  a  huntfnian  with  his 
arrows  and  his  club,  Uic  weapons  of  deftruc- 
tion  for  the  laige  oeatuies  he  piurfiied.  Ca* 
priconi  has  beeiLexfilained  already. 

There  yet  lemain  two  of  ihe  %»  of  die 
zodiac  to  be  confidcied  widi  xe^id  to  dieir 
origin.  The  winter  is  a  wet  and  uncomfort- 
able fcafon,  the  fields  arc  bare,  the  flocks  mufl 
be  fed,  but  they  do  nothing,  the  chace  is  no 
longer  comfortable  for  the  rains :  they  cx- 
prefled  this  by  their  Aquarius,  a  ligure  of  a 
man  pouring  out  water  -fiooi  an  um.  The 
laft  of  the  confiellations  was  Pifoea,  a  couple 
of  filhcsy  not  loole  and  at  liber^,  but  tied  to- 
gedwr:  fiihes  that  had  been  cau^t.  The 
leilbn  was,  the  fe\  i  rc  Icafon  is  over,  your  flocks 
do  not  yet  produce  to  you  in  abundance, 
but  the  fcas  and  rivers  arc  open.  The 
fifh  wiii  fupply  the  place  of  the  flefti  for  the 
table,  and  may  be  exchanged  for  conuno- 
dities  of  odier  kinds.  Now  is  the  ieafon  for 
your  employing  yourfelf  in  taking  dicm. 

The  confequenoes  of  this  explication  of  the 
figns  of  the  zodiac*  and  the  reafons  why  they 
were  chofeii  to  rcprefent  the  courfe  of  the  fun 
prcfcmbiy  to  otncr  figures,  leads  farther  than 
might  at  hrft  have  been  imagined.  Wc  not 
only  fee  by  it  that  the  alignment  of  thefc  fe- 
veial  puts  of  the  heavens  to  diofe  particular 
animals,  wai  not  die  mere  work  of  fan^,  but 
had  meaning  and.  inftru£Uon  in  it }  but  we 
fhal!  he  brought  by  it  to  underfbmd  where, 
and  in  what  part  of  the  world  this  great  thing 
was  doiic.    That  dw  £gyptiaos  were  the 


people  who  taught  this  divifion  of  the  zodiac 
to  the  rcll  of  the  world  is  moft  certain }  nor 
is  it  left  fo,  diat  diey  wei«  aoquaintDd  widi 
that  divifion  under  thdfe  very  fonns  from  their 
earlieft  antiqui^ :  we  find  die  %ures  of  Can- 
cer and  Capricorn,  and  of  the  Leo^  Virgo, 
Sagittar)',  and  the  reft,  on  the  oldeft  of  their 
monuments.  It  is  impoflible,  however, 
from  the  very  nature  of  things,  that  E<rvpt 
ftiouid  have  been  the  place  where  tht'v  were 
invented;  for  although  they  anfwer  to  the  fe- 
veral  feafons  of  die  year,  and  the  couife  of  hu- 
man affiurs  in  die  feveral  icj^ons  of  die  tem- 
perate zone,  it  is  otherwife  toward  the  tropics^  , 
and  umler  the  torrid  zone :  it  was  therefore 
fomewhere  in  the  temperate  climates  that  they 
were  invented,  in  KgApt  thcyfow  in  Novem- 
ber, and  reap  their  harvcll  iji  March  or  April ; 
now  the  conftellation  Virgo,  which,  by  the 
ears  of  com  in  her  hand,  indilputabty  and 
plainly  denotes  the  hazveftdmc,  anfwers  to 
Auguft  and  September.  Hie  watery  cooftel- 
lation  for  the  winter,  although  in  other  places 
very  proper,  could  have  no  mcnning  in  Egypt, 
where  they  have  no  rains  at  all,  and  where 
the  winter  is  a  vcrj'  pleafant  feafon.  The 
Egyptians  were  not  natives  of  Egj'pt,  but 
ifarangeis,  who  were  induced  by  the  fertility  of 
the  country  to  fecde'there.  They  were  fetdcd  in 
diat  place  from  a  very  early  period,  and  dicy 
continued  diere  their  obfervations  of  the  hea- 
vens, nor  did  they  alter  the  namrs  which  their 
fathers  had  given  them,  although  in  that  place 
they  had  loft  the  ftrength  of  their  original  ex- 
prellion.  It  is  ccnain,  that  they  ufcd  in 
Egypt  diole  figures,  and  thofe  names  which 
had  been  eftabliihed  for  that  purpofe  in  fome 
other  place :  and  if  we  trace  this  back  to  its 
fource,  we  ihalt  bring  aftronomy  to  a  very 
early  origin,  and  find  the  divifion  of  the  zodiac 
in  particular  was  made,  and  thefe  figures  ap- 
plied to  the  Itars,  which  belonged  to  its  ieve- 
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ral  portions  in  the  plain*?  of  Shinar.  It  was 
from  hence  the  Kgyptuins  were  lent  to  people 
the  borJcrs  of  the  Nik*,  and  they  went  thi- 
ther very  early.  It  was  hence  indeed  all  the 
kingdoms  of  the  earth  were  peopled.  The 
early  defcendants  of  Noah  were  undoubtedly 
the  peopte^  and  that  part  of  the  world  where 
they  met  toere£t  the  tower  of  Babel,  was  the 
place  where  obfcrvations  of  the  heavens  were 
firft  made  after  the  flood,  nnd  where  the  names 
were  given  to  the  conftellations  of  the  zodiac. 
The  iiory  of  the  deicendaitts  of  Scth  being 
(Idlled  in  aftronomy  before  the  flood,  is  what 
we  can  have  no  proof  about,  and  the  relation 
of  the  pillars  they  erected  to  perpetuate  their 
difcoveries,  and  which  arc  faid  to  have  eicaped 
the  deluge,  one  of  them  at  leaft  (although 
fuppcrtcd  by  all  that  Jofephus,  fond  to  make 
the  ariticnt  Jews  the  inventors  uf  all  things, 
could  fay  in  its  favour)  is  abfurd  and  chimerical. 
But  this  traces  up  the  invention  of  the  ootiftd> 
lations  veiy  high,  and  widi  all  the  probability 
of  whidi  fuch  a  fubjctSl  is  capable*  Thecourle 
of  the  fu!!  nuifl  neceflarily  be  remarked  by 
people  of  a!l  place*;,  as  the  only  means  of  re- 
gulating their  aft'airs,  and  niofl:  important  con- 
cerns. This  coiiki  no  w^y  be  done  fo  well  as 
by  marking  out  the  liars,  among  which  it 
was  feen  at  feveral  tunes.  It  was  natural 
to  divide  thefe  into  fome  ntunber  of  equal  por- 
tionsy  and  the  motions  of  die  noon  naturally 
dixe^d  it  into  twelve.  Thus  tike  heavens  be- 
came (divided  into  twelve  parts  ;  thefe  parts 
were  marked  with  certain  figures,  under  the 
llneyments  of  which  the  ftars  were  defigned, 
and  ti.c  I  I  KS  of  thefe  became  fo  many  fmgle 
words,  cxpi  ciling  the  feafons.  The  general 
ccurfe  of  the  Aui,  and  the  concerns  of 
mankind,  d^endant  on  diat  courie,  were 
Atts  eKpretled  by  twdve  words ;  and  we  find, 
that  all  nations  of  the  earth  were  In  the  carlieft 
tima  acquainted  with  thde»  all  ufiiig  the 


fame.  This,  among  other  thim^,  may  ferve 
as  a  2;reat  proof  of  their  bein^  deviled,  whca 
all  mankind  formed  but  one  people. 

'rhcfi!z;urx;sof  the  con{lel!ntinnsmay,howeyer, 
appear  lii  choli-n,  and  it  is  not  to  he  difputed  but 
more  proper  ones  might  have  been  fele£ted. 
But  we  are  to  confider,  that  the  worid  was  in 
its  infancy  of  knowledge  when  thb  greatwork 
was  attempted,  and  there  has  been  more  m- 
fon,  than  n.any  perhaps  are  aware  of,  for  not 
changing  them.  Befidc  the  idlenefs  of  Schiller^ 
and  the  weakncfs  of  Bede's  fchcme,  they 
wanted  the  ftrong  and  Itriking  particularities 
that  appear  In  the  old  method.  It  is  true,  that 
the  diipufition  ot  mc  liars  has  fo  little  relation 
to  the  feveral  figures  into  which  they  are 
thrown  in  the  conftellations,  that  they  might 
as  eafily  be  arranged  into  many  others }  but 
yet  if  a  man  of  genius  was  to  take  the  taUcs 
of  the  feveral  ftars,  and  putting  out  the  out- 
lines of  the  figures  to  arrange  them  under 
others,  he  would  probably  loofe  as  much  in 
the  art  of  marking  the  particular  ftars,  as  he 
would  gain  in  the  propriety  of  his  figures.  We 
fee  that  Julius  Csefar,  and  apairof  ftalcs,  were 
very  early  put  into  the  place  of  the  claws  of 
a  Scorpion  in  the  zodiac,  and  they  aniwtr 
juft  as  well.  We  find  Hevelius  making  that 
a  couple  of  dogs  which  Royer  had  formed  in- 
to the  river  Jordan  j  and  it  muft  be  confcficd, 
that  the  ftars  do  juft  as  much  reprcfent  the 
fcalcs  as  the  Scorpion,  and  the  dogs  as  the 
water,  but  ffiS  diey  may  be  more  uftfiilly 
rcprefented  by  one  dian  by  the  odier*  It 
is  equaUy  certain,  dtat  the  Bull,  for  in- 
ftance,  mi^  as  wdl  be  reprefented  by  a  pair 
of  wings,  or  an  altar,  the  ftars  as  much  re* 
prefenting  the  one  as  the  other  j  but  ftill  there 
would  want  fomcthing  in  point  of  utility,  for 
the  Bull,  like  the  other  of  the  anticnt  conitella- 
tions,  is  ib  contrived  as  to  take  m  tiic  liars  of 
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die  greateft  magnitude,  and  fuch  as  being 
mod  confpicuous  would  be  moft  likdy  to  be 
ipoken  of,  into  the  pazti  of  Ibe  figure  cafily 
named.  Thus  in  the  Bull,  there  are  twora-  I 
mariable  ftars  which  ibmd  for  his  two  eyes, 
and  are  eafily  diftinguiihed  by  thofe  who  write 
of  them  under  the  name  of  the  Northern  and  • 
Southern  Fvc,  and  two  others  are  at  the  tips 
of  his  two  iioms  ;  thefc  ahb  are  particular 
ibis  which  there  may  be  occalion  to  refer  to, 
and  th^,  lice  die  oifaen»  are  caBly  meittioiied 
utidaribefe  nuna. 

We  amy  lee  htm  dai^eraui  it  it  to  atfempt 
any  bnovetiQni  widi  n§ird  to  the  figures  of 
the  confleUations,  if  we  only  rccollctfk  what 
great  perplexity  has  arifen  from  thofe  very 
little  changes  which  the  anticnts  ventured  to 
maice  with  refpe^t  to  them.  It  never  came 
into  their  heads  to  alter  tbe  %piea  diem- 
leives  i  they  only  fometiiiies  phoed  die  feve- 
ral  (bn  in  dtfieient  pam  of  tiie  lane  figure, 
and  we  are  perplexed  enough  to  underibjid 
dmn.  Indeed  if  the  oldeft  authors  in  this 
icience  had  met  with  the  fortune  to  have  their 
works  prefervcd  to  us,  we  ftiould  have  pro- 
bably found  a  vaft  deal  of  this  i  but  Ptolemy 
is  the  earlieA  we  refer  to,  and  he  is  one  of 
the  left  of  the  comAocs. 

Thefchemes  of  the  faesvens  ieem  at'firft 
to  have  been  voy  rudely  drawn,  and  very 
litde  fi^rd  had  to  the  proportion  of  the 
figures  i  and  thofe  writers  who  publiflied  from 
time  to  time  on  the  fubjctii,  differed  from  one 
another  when  Ipcaking  of  the  fime  ftars,  as 
to  the  part  of  the  figure  under  \vh;ch  to  refer 
to  tiieni.  Ptolemy  tdi  us,  he  has  ventured  to 
depart  greatly  £nm  die  ^terminations  of  Hip- 
pwdnit  in  diia  lelped,  and  pvticiilarly  in> 
Aanccs  it  in  die  %i  Virgo.  Tliofe  flars 
which  Hipparchus  alludes  to,  as  placed  in  her 
fhoulders,  he  tells  you  he  calls  the  ftars  of  her 
xibbs,  aod  grounds  the  variation  on  their  being. 


too  far  from  her  head,  in  proportion  to  the  j2;e- 
ncral  dimenHons  af  the  figure.  W c  iuid  a  dif- 
ference  in  the  pbeea  affigned  to  die  fame  Am 
bjr  die  different  andent  wiitns»  which  would 
much  perplex  us  if  we  did  not  take  dib  oon- 
fide  ration  along  with  us»  and  know  that  they 
■  mc:m  the  fame  with  one  another,  although 
they  have,  for  the  fake  of  propriet^^  altered 
thcii  place  in  the  figure. 

One  of  the  earlieft  ufe  of  the  conftcllations 
was  the  dividing  the  night  by  their  polition, 
their rifingorfetdng.  TheoUeftcf  the  Giccka 
mention  this ;  and  it  is  evident,  that  it  was  in 
practice  at  the  time  of  the  Trojan  war :  the 
foldiers,  in  this  expedition,  divided  and  ordered 
their  fcveral  watches  by  the  rifings  and  the 
fituations  of  the  liars,  and  this  not  of  im^le 
ftars,  but  of  ibrs  as  iornicd  ijito  conftcllations. 
We  have  even  very  early  accotints  of  the  man- 
ner in  which  diis  was  done*  Sun^fet  thejr  ob- 
lerved  at  the  beginning  of  the  night,  and  the 
fun  being  always  in  one  of  the  twelve  iigns  of 
the  zodiac,  they  knew  from  a  computation  of 
his  place  what  mufl  be  the  fituation  of  the 
rclt,  and  ni  what  fucccffion  they  mui\  rife. 

The  property  and  ufe  of  thcrafl)  arrangement 
of  the  fixedftars  into  confldlatioas,  or  aflcrifhis, 
is  not  more  evident  than  die  advantage  which 
the  icience  of  afironomy  has  received,  and  die 
great  facility  that  has  been  add^  to  its  le* 
fearches,  by  the  addition  of  thde  new  ones, 
which  have,  from  time  time,  been  thrown 
into  the  fphcrc,  comprehending  greater  or 
leiler  numbers  of  thofe  unformed  or  loofe  ftars, 
to  which  it  was  before  dilhcult  to  refer,  as  they 
woe  not  comprifed  under  the  lines  of  an^  of 
the  old  conflelladons,  nor  oould  be  fpoken  of 
(b  difiin6dy  as  diofe  which  mi^  be  named  as 
belonging  to  feme  part  of  this  or  that  figure. 

Thus,  between  the  Swan  and  Dolphin, 
were  a  vaft  number  of  flars,  which  Hevelius 
has  made  a  confteUadon  under  thc-aame  of  the 
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Fox  and  Goofc,  and  behind  the  tail  of  the 
Swan  was  another  dufter,  fo  remote  from  any 
other,  that  there  was  great  perplexity  in  iiain> 
ing  them,  and  thefe  the  ftme  author  formed 
into  the  Lizaid.  I  wifh  it  coidd  be  fiud  that 
Hevdius's  figures  were  always  as  well  chofen 
as  they  might  have  been,  or  that  they  com- 
prifed  as  many  liars  as  they  ought,  but  IHll 
they  were  vcrj'  ufeful.  This  conTuieration, 
and  the  obl'crvation  of  the  feveral  vacant  fpaces 
ftin  left  in  die  heavens,  in  which  were  dufleis 
of  ftars  aptlj  enougfi  joined  tojgether  by  natw^ 
and  too  remote  from  any  other  figure  lo  be 
named  without  perplexity,  hatve  induced  mc 
to  offer  a  farther  addition  of  new  conlklhiti- 
ons,  made  out  of  thefe  unformed  ftars.  There 
are  fourteen  of  thefe,  tlic  names  of  which  will 
be  fuutid  in  the  ieveral  ^urts  of  this  wuiic,  and 
tihcirligiutsinoneorother  of  the  plates.  To 
name  diem  all  together,  diey  are  the  Ai^inlla, 
die,  Limax,  dte  Uranofeope,  the  Hippocam- 
pus,  the  Gryphitcs,  the  Dentalium,  the  Bufo, 
the  Aranca,  the  Lumbricus,  the  Scarahaeus, 
the  Pinna,  the  Patella,  the  Manis,  and  the 
Tcftudo. 

The  Eel  comprehends  a  great  number  of 
ibrs  between  die  Eag^e  and  Capricorn,  and 
extends  fyom  Aquarius  to  die  hand  of  Ophi* 
ucus.  A  vaft  lei^^  of  Ctj  weU  fpangled  with 
ftars  which  were  before  very  difficultly  referred 
'to.  The  Limpet,  or  Patella,  comprifes  four 
very  confpioious  ftars  forming  a  dufter  by  the 
fliouldcr  of  Ophiucus,  and  the  Pinna  Marina, 
a  cluftcrof  fcvenothers,  very cunfidcrrable  ones, 
between  the  tail  of  the  Serpent  and  the  feet  of 
die  new  conftellatton  Antinous.  The  Gry- 
phite  comprehends  a  very  con^cuous  fet  near 
die  aim  of  Ikrcules,  and  the  'Uranofcope  a 
whole  fcrics  that  arc  between  the  belly  of  the 
Lynx  and  the  heads  of  Gemini.  The  Manis 
ftrctches  its  long  tnrm  through  a  great  extent 
icit  vacant  of  coJiltcilaiiuas,  tliough  very  full 


of  ftars  between  the  confteiiations  CaiTiopci.i, 
Cepheus,  Draco,  and  Laoerta.    The  Snail 
takes  in  foveral  that  are  under  die  begin- 
ning of  Eridaniis,  and  before  die  Hare,  and 
the  Hippocampus  a  great  many  that  were  left 
unformed,  though  often  neceftaiy  (o  be  re- 
ferreii  to,  under  the  feet  of  Taurus.  Thefe 
occupy  the  fpace  between  tliat  fign  and  the 
Eridanus,  and  are  terminated,  one  way,  by 
the  Ihidd  of  Orion,  and  the  other  by  die  head 
of  the  Whale.  Between  die  back  of  the  Whale 
alfo,  and  the  lower  Hfti  of  the  conftdbtion 
Pifces,  fiands  a  great  fpaceooaqned  byfe^'eral 
confplcuous  flars,  but  with  no  conftellation. 
The  Tortoife  is  now  placed  there ;  and  the 
fei  ies  of  ftars,  between  the  fhouldcr  of  Aqua- 
rius, and  the  extended  hand  of  Antmou;*,  arc 
comprehended,  under  die  figure  of  the  Denu- 
Hum,  or  tooth-ihell.  The  Toad  takes  in  (k- 
veral  confptcuous  ftara  under  die  fign  Librae 
and  over  the  Centaur;  and  alitde  clufler,  of 
very  bright  ones,  bet^^'een  the  Scorpion  and  the 
Serpent,  are  comprehended  under  the  out- 
lines of  the  Beetle.    Between  the  back  of  the 
Hydra  and  the  Spike,  or  car  of  com,  in  the  hand 
of  Vir^o,  are  a  dufter  very  happily  taken  in 
under  die%ttre  of  the  Spider,  and  the  Worm, 
whidi  crawk  up  between  Cancer  and  Gemini, 
alfo  lake  in  a  very  foirferies. 

Thefe  arc  the  figures  which  will  be  found 
added  to  the  fcheme  of  the  heavens  in  this 
work  ;  if  they  are  approved  by  aftronomers,  it 
will  be  a  pleafure  to  me  to  have  added  fome- 
thing  to  the  fciencc,  if  they  ait  ncglciflcd,  the 
harm  is  not  much :  they  take  up  but  a  few 
pages  of  the  work  in  die  deicription }  and  In 
the  plates,  the  ihurs  of  whkii  they  are  coov  ' 
pofed  muft  have  been  marivd  where  they  are^ 
whether  or  not  they  were  ^^nnnff^^  by  the 
dotted  out-line  which  airanges  them  under 
this  form. 
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TThe  number  of  ftars,  obfcnxd  In  the  Tevcnl 
coni^^r'htion?,  has  been  greatly  increafed  from 
die  Ufsxci,  iii  which  they  were  iiril  dcfcribed. 
It  may  not  be  amils  to  lay  down,  atone  view, 
the  cflrikft  accounts,  and  the  fuocecdir^  ad- 
diiMMis.  In  iha  litdc  Bear^  Ptdenqr  oUerved 
fltrs  Tjrdio  Bhdw  leduced  the  ntqnber 
In  Tl  i  n,  Hevelius  increafed  k  t» twelve,  and 
Fiamiiead  to  four  and  twenty.  To  the  Vrd 
Major,  or  Great  Bear,  Ptolemy  allowed  thirty- 
five  itars,  i  ycho  reduced  the  number  to 
twenty-nine,  Hevelius  made  it  fcvcnty-thrce, 
and  Flamftcad  eighty-ieven.  in  tiie  Draco, 
or  Dragon,  Ptolesny  mentions  thir^-ooe  ftars, 
Tydio  makes  them  tfairty-tnro,  Hevdius  forty, 
and  jFIinjaaad  dg^tjr.  In  Cepliein,  Ptolemy 
gives  dijiteen  ftars,  Tycho  only  four,  Hevelius 
fifty-one,  and  Flamftead  only  thirty-five.  In 
Itooti Ptolemy  gives  twcnt)'  three,  Tycho  re- 
duces them  to  eighteen,  Hevelius  makes  them 
fifty-two,  and  Flamftead  lifty-four.  In  the 
Corona  BoreaJis,  or  Northern  Crown,  Pto- 
Umy  jays  down  eight,  Tycho  eight,  aodHe- 
vaiiitf  eight,  Flamfleid  MMkttthetti  cwen^- 
oMw  In  Heiailea»  aooofdinf toPlohmf,,  they 
are  twenty-nine,  according  to  Tycho  twenty- 
o^t,  according  to  Hevelius  for^-five,  and  ac- 
cording to  Flamftead  an  hundred  and  thirteen. 
In  Lyra,  Ptolemy  gives  k-vcn,  Tycho  eight, 
HeveltuB  eleven,  and  >  l-oiillciU  foiuteen.  In 
the  Swan,  PtoteiBy  gives  nineteen,  Tydio  cigh- 
teea,HeveUtttfi)riy-linren»andFhmfteadeigbty- 
ene.  In  tlie  Qtflkipea,  Ftolemy  give*  thir« 
tMf^  lydbotifeoqr^K,  Hevdiusthirty-ftven, 
and  Flanlbad  fil^-ftve.  In  ?€tkuB,  Ptolemy 
pfwtwenty-wne,  Tycho  twenty-nine,  Hcve- 
r«i3  forty-fix,  and  Flamftead  fifty-nine.  In 
tbe  Auriga,  or  Waggoner,  Ptolemy  gives  four- 
teen, Tycho  nine,  Hevelius  forty,  and  Flam- 
ibad  fjxty-fix.  In  iicrpcntdry,  Ptolemy  gives 
tlPBlttf»JVK«  Tycho  fil^en,  HeveUus  forty, 
■id  i'lamftead  bnntyttoiK*  In  tiie  Scrpenif 
Miniy'to  given  eig^neen,  Tycho  thineent 
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Hevelius  twenty-two,  antl  Flamftead  fixty-four. 
In  the  SagitU,  the  Aitow,  Ptolemy  has  given 
five,  Tycho  and  Hevelius  have  continued  tl»e 
fame  number,  and  Flamftead  h^i  made  thent 
eighteen.  In  the  Eagle,  or  Antinous,  Pto> 
lenfhas  given  fifteen,  TjnJiotwdvc,  Heve- 
lius twenty-three,  and  Flamftead  twenty-one. 
In  the  Dolphin,  Ptolemy  has  given  ten,  Tycbo 
ten .  Hf  velius  fourteen,  and  Flamftead  eig^ileen. 
In  the  Kquuleus,  or  Horfe's  Head,  Ptolemy 
has  given  four,  Tycho  four,  Hevelius  fix,  and 
Flainftcad  ten.  In  the  Pegafus,  or  Horfe, 
Ptolemy  has  given  twenty,  Tycho  nmetecji, 
Hcvelitta  thirty-eight,  and  FJamflead  eighty- 
nine.  In  the  Andromeda,  Ptolemy  has  given 
twenty-thrat,  Tycho  twenty-thiee,  Hevdiua 
forty-fcven,  and  Flamftead  fixty-fix.  In  the 
I  riangle,  Ptolemy  has  given  four,  T)  cho  four, 
Hc^'e^uls  twdve,  and  Flamftead  fixtcen.  In 
the  Aries,  or  the  R:im,  Ptolemy  has  given 
eighteen,  Tycho  twcnt)-onc,  Hevelius  twcntv- 
fcven,  and  Flamftead  fixty-fix.  In  i  aurus, 
or  the  BuU,  Ftokmj  haa  g^ven  forty-fbur, 
Tycho  ibrty-thiee,  Heveliuf  fifty-one,  and 
Flamftead  one  handled  and  foity-one.  In 
Gemini,  or  the  TvittV  Ptolemy  has  given 
twenty-five,  Tycho  twenty-five,  Hevelius 
thirty- eight,  and  Flamftead  eighty- five.  In 
Cancer,  or  the  Crab,  Ptolemy  has  given 
twenty -three,  Tyclio  fifteen,  Hevelius  twenty- 
niiie,  and  Flamilead  ei^ty-tluee.  In  the 
Lion  and  Betemoe**  Hair,  Ptokmy  has  given 
thiity-iive,  Tycbo  thii^  and  foudieen,  Hevo- 
Una  loitf^iuae  and  twenlf-«ae,  flamftead 
ninety-five  and^bity-three.  In  Vh^go,  Ptolemy 
givea  thirty-two,  Tycho  thirty-three,  Hevelius* 
fifty,  and  Flamftead  anhundred  and  tea.  In  Li- 
bra, or  the  claws oftheScorpio[i,  itwasc^il^cd 
by  ti\e  ant!eiit>,  i^tolrniy  <i_ivtti  kventeen,  Ty- 
cho ten,  ticveliui  tv^-cnty,  and  Flamftead  ttity- 
one.  In  the^Scorpion,  Ptolemy  givei  twenty- 
:  laMr«  Tysbo  w4y  ten,  Hevelius  tirai^,  ud  ' 
Flamftead  ibr^-lbiir.  la  Si^ttaiyt  Ptalemj 
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gives  thirty-one,  Tycho  only  fourteen,  Heve- 
lius  twenty-two,  and  Flamilead  fixty-nine. 
In  Capricorn,   Ptolemy  gives  twenty-eight, 
Tycho  the  fame  number,  Hcvclius  twenty- 
nine,  and  Flamftead  fifty-one.   In  AquaiiuS) 
Ptolemy  gives  forty-five,  Tydio  focty^one, 
Hevdtus  fbctjT'feven,  smd  Flsunftoid  an  hun- 
dred and  eigjbt.    In  Pifces,  or  the  Fifhes, 
Ptolemy  gives  fhirty-eight,  Tycho  thirty-fix, 
Hevelius  thirty-nine,  and  Flamftead  an  hun- 
dred and  thirteen.    In  the  Whale,  Ptolemy 
gives  twenty-two,  Tycho  twenty-one,  Hcvc- 
lius forty-five,  and  Flamflead  mnety-fevcn. 
In  Orion,  Ptolemy  give*  thirty-eight,  Tycho 
forty-two,  Heveliiis  fixty-mo,  and  Flamllead 
leventy-dg^c  In  die  Eridanus,  Ptolemy  g^ves 
ditrty-four,  Tjfchoonly  ten,  Hevelius  twenty- 
feven,  and  Flamftead  eight\'-four.     In  the 
Hare,  Ptolemy  hoi  given  twelve,  Tycho  thir- 
teen, Hevelius  fixtcen,  and  Flamftcad  nine- 
teen.   In  the  Canis  Major,  or  Great  Dog, 
Ptolemy  gives  twoi^-nine,  Tycho  only  thir- 
teen, Hevdius  twenty-one,  and  Flamflead 
thirty-one.    Jn  die  Cania  Minor,  or  Little 
Dog,  Ptolemy  only  two,  Tycho  the  fame 
number,  Hevelius  thirteen,  and  Flamflead 
fourteen.    In  the  Ship,  or  Argo,  Ptolemy 
forty-five,  Tycho  only  three,  Hevelius  four,— 
and  Flamftcad  fixry-four.  In  the  Hydra,  Pto- 
lemy twenty-leven,  Tycho  nineteen,  HevcHus 
thirty-one,  and  FlamAead  fixty.   In  the  Cup, 
or  Craficr,  Ptolemy  ghres  fevoi,  Tydio  only 
thiee,  Hevdiinten,  andFJamflead  durty-one. 
In  the  Citnr,  or  Cornj?,  Ptolemy  only  fcven, 
Tycho  but  four,  Flamftead  nine.     In  the 
Centaur,  Ptolemy  thirty-fcven,  FiamllcaJ  only 
thim'-five.    In  the  Wolf,  or  Fera,  Ptolemy 
nmcncen,  Flannftcad  twenty-four.    In  the  Al- 
tar, Ara,  Ptolemy  fevcn,  Flamitead  nxne.  In 
tlie  Southern  Crown,  or  Corona  Auftralis, 
Ptokmy  thirteen,  and  Flamflead  twelve.  In 
die  Piicis  Aiiflralis,  Ftolciiqpd|^itMii,  Flam^ 
flcsd  twcDty-loiiri 


This  is  the  account  of  the  feveral  numbers 
with  refpecl:  to  the  antient  conftellations.  To 
thcfv  we  are  to  add  two  other  lifts  ;  the  new 
louthcrn  conllcllations,  ajid  the  conilellations 
made  by  Hevdius  out  of  die  before  unfbnned' 
flars.  llie  account  of  die  new  foiidiem  ones, 
according  to  Hevdius  is  diis :  the  Noah's 
Dove  has  ten  flars,  the  Royal  Oak  twelve 
the  Crane  thirteen,  the  Phoenix  thirteen,  the 
Indian  twelve,  the  Peacock  fourteen,  the  Bird 
of  Paradife  eleven,  the  Bee  four,  the  Chanie- 
lion  ten,  the  Southern  Triangle  five,  the  Fly- 
ing Fifh  eight,  the  Sword  Filh  fix,  the  ^"imcr- 
ctan  Toucan  nine,  and  the  Hydrus,  or  Water* 
Seipent,  ten* 

The  ftars  of  Heveliiis's  new  oooflelladons* 
are,  in  the  Lynx,  according  to  Hevelius,  nine- 
teen, to  Flamftead  forty-four  j  in  the  Little 
T-ion,  according  to  Flamftcad,  fifty-three; 
i"lcvelius  gives  to  the  dogs  Aftcrion  ajid  Ch.ira 
twenty-three,  Flamftead  twenty-five  ;  Heve- 
lius to  Cerberus  four ;  Hevelius  to  the  Fox 
and  Goofe  twenty-fcven,  Flamflead  diizty- 
five;  Hevdh»  to  Sobiefki's  Shield feveni  to 
the  Lizard  ten,  Flamflead  fixteen;  to  the 
Camelopard,  Hevdius  gives  thirty-two,  Flam- 
ftead fiH^-eightj  to  the  Unicom,  Hevdius 
v^ives  nineteen,  Flamftcad  thirty-one ;  and 
to  the  Sextant,  the  former  gives  only  eleven, 
and  the  latter  fortv-one.  The  Cor  Caroli  is 
a  iingie  ftar  of  the  iecond  magnitude  near  the 
Great  Bear. 

CONVERSE.  A  term  ufed  by  mathema- 
ticians to  exprefs  their  making  a  fecond  ufe  of 

the  fame  dcmonftration,  and  employtng  it  to 
prove  fomething  more  than  what  immediately 
relates  to  that  which  it  waseftabliftied  to  (hew. 
Jn  this  caie  a  fecond  propofition  is  a  confe- 
quence  of  the  firft,  and  proves  lis  point  vpon 
die  fiune  principles.  One  pcopolidon  is  fiud 
to  be  die  conveile  «f  anodier,  wben  after  a 
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condufioii  b  <lrawn  from  IbineAin^  fiippofeJ 
in  the  coiiveife  propofidoit)  that  condition  is 
iirft  fi^ofed  i  and  then  that  which  was  bc- 
foKfuppoftd,  is  drawn  from  it  as  aconclufion. 
It  is  not  eafy  to  define  thcfc  things  dearly  to 
thofc  who  are  unaccuitomcd  to  thefe  (Indies, 
but  an  txamplc  will  fct  it  in  a  plain  light. 

If  two  parallel  iincs  arc  crofTed  by  a  third, 
the  alternate  angles  will  be  e<^.  In  this 
propoiition  die  fitppofition  is,  that  die  line 
suepaiaUel.  The  condufion  is,  that  the  an- 
^  afe  equal.  Now  the  converfe  of  dib  pro- 
pofition  is,  if  the  alternate  angles  are  equal, 
then  the  lines  are  parallel.  In  this  the  fuppo- 
fition  is,  that  the  angles  arc  equal,  and  the 
condufion  is,  that  the  lines  are  parallel,  i  hue 
propofitioiis  arc  the  converfe  of  one  anodier. 
This  is  a  dmimflance  of  more  importimee, 
than  a  young  fhidentinig^t  be  aware  of :  ibr  in 
geometiy  wherever  dieinlqiarahle  and  incom< 
inunicableproperqris  found,  there  is  the  thing 
id^f }  and  c\'er\'  propofition  about  fuch  pro- 
perties implies  the  truth  of  its  conveifc. 

ICOPERNICAN  SYSTEM.  That  fy- 
ftem  of  the  univerfc  which  Ariftarchus,  Philo- 
laus,  and  the  reft,  had  ellabliihcd  inlels  happy 
times,  Copernicus  revived,  and  added  to  it  fo 
much  tfaathe  defbrved  it  fluMild  be  called  by 
his  name.  Thefe  philofophers  alletled,  that 
the  fun  ftood  ftill  inthe  centre  of  the  univerfc, 
and  that  its  feeming  motion  was  owing  to  that 
of  the  cnrth,  but  they  were  difcountenanced, 
and  their  principles  rejctfted.  InJlcad  of  the 
iyftem  which  might  h.ivc  been  founded  on 
thefe,  and  the  grounds  of  whtdi,  even  die 
early  Ariflarchus  had  laid,  the  dodrine  of  the 
earth's  immobility  was  received  i  and  Ptolemy, 
putting  ts^^er  the  opinions  ofthofe  who  had 
endeavoured,  at  different  times,  to  account 
tor  the  appearances  of  the  hea\  cns  on  th;t 
plan,  apd  adding  to  them  a  great  deal  from 
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his  ownimag^iation,piJttogedier,  andddivter- 

ed  to  die  world  that  fyflcm,  which,  though 
erroneou  ^  muft  be  allowed  ingenious,  and  by 
the  help  of  epicycles  and  exccntrics,  accounted 
in  his  way  for  the  apjicaranccs  and  motions, 
direct,  retrograde,  and  ftationary,  of  the  pla- 
nets. Thefe,  according  to  him,  were  three  in- 
ferior, or  between  die  fixed  earth  and  die  dr- 
cle  of  the  fun,  die  moon.  Mercury,  and  Ve- 
nus;  and  three  fuperior,  or  above  die  fun. 
Mars,  Jupiter,  and  Saturn.  Thus  was  the 
\\'orld  contented  for  fomc  ages. 

Copernicus,  fctttng  out  upon  the  plan  of 
truth  delivered  by  the  old  philofophcrs,  fubfti- 
tutcd  to  the  daily  motion  of  the  fun,  planets, 
and  hxed  ftars  round  about  the  earth,  ti»ai  ot 
die  earth  itfdf.  He  phced  die  fun  in  die 
centre  of  die  univerfe,  immoveable  and  fixed, 
and  he  made  die  eardi,  as  well  as  the  left  of 
the  planer,  for  he  declared  the  earth  no  more 
than  one  of  them,  move  loond  the  fun.  He 
was  not  content  with  givinfr  one  motinn  to  the 
cirth,  he  immediately  allotted  it  three  difHient 
movements.  The  Hrlt  round  its  own  axis, 
turning  from  weft  to  eaft,  in  defiaibing  the 
cquinodlial  drde  in  the  couife  of  a  dj^  and  a 
ni^t:  die  fecond  is  die  annual  motion  which 
it  makes  round  the  fun  upon  the  chptic:  this 
is  in  the  fame  direclion  with  the  firft  from 
weft  to  eaft  :  and  the  third  he  called  its  mo- 
tion of  declination  :  this  alfo  is  annu.J,  and 
is  made  contrary  to  the  fucceflion  of  tlie  Hgns  ; 
and  this  being  combined  widi  the  fecoiid,  is  the 
caufe  why  the  axis  of  die  earth  is  at;  all  times 
di  reeled  to  the  fame  point  in  the  heavens,  and 
the  appearance  is  the  fiuneas  if  die  earth  were 
utterly  immoveable. 

Copernicus  having  fixed  in  this  manner  the 
r.in  in  the  centre  of  the  univerfe,  difpofes  the 
piancti  round  about  it  in  the  foHowin  !;  manner. 
He  bc'jins  with  the  moft  remote  and  h^vingj 
given  Saturn  the  cirde  or  fphcre  for  hts  revo- 
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lutkm  about  the  diftant  fun,  he  next  afllgns 
the  place  of  Jupiter,  dien  Man  haa  hb  Na- 
tion, and  before  he  descends  to  Venus  he 
ksvca  a  fpace,  in  which  he  forms  a  cude  for 
the  courfe  of  our  earth,  attended  by  the  moon, 
which  is  properly  its  fatellite.  Below  this,  or 
nearer  to  the  fun,  he  placed  in  their  fladons 
V'cjius  and  Merciir;/.  On  the  circumference 
(A  the  cxcenUic  of  each  planet  he  placed  the 
centre  of  an  epicycle,  to  which  be  attributed 
a  fynadk  motioo,  during  the  dme  in  which 
the  planet  was  mnidng  die  cisde  of  the  epi- 
cyde  by  a  periodical  motion.  This  epicycle 
had  for  its  diameter  that  which  Ptolemy 
had  attributed  to  the  cirdes  of  the  pla- 
nets« 

Thus  far  Copernicus  adapting  an  early  opi- 
nion, and  adding  to  it,  with  great  ingenuity, 
but  we  are  not  to  fuppofe,  Copeinicus 
finiflied  what  he  began,  or  peffeSed  that  fy- 

ftem  which  is  the  truth  itfelf,  and  which  in 
■  honour  to  his  early  fun  icts  in  It  we  continue 
to  call  by  his  name.  Kepler  laboured  on  this 
i^'ftem,  and  he  reduced  it  to  a  much  greater 
fimplicity.  He  fubftituted  to  the  cxcentrics 
and  epicydes,  which  Copernicus  had  attributed 
to  the  planets,  ellipfts's,  which  very  nearly  re- 
prefented  die  fame  appeaiances.  ifefiippded, 
widi  Copernicus,  the  fun  foied  in  the  centre 
of  the  univerfe,  for  on  that  principle  all  truth 
in  aftronomy  depends,  and  he  placed  round 
that  body  firft  iVlercury,  tlicn  Venus,  then 
the  earth,  with  her  moon,  about  her,  and 
finally  Mars,  Jupiter,  and  Saturn :  thus  lar 
diqr  went  tn|gethar. 

In  order  to  reprefent  die  diffiienthetj^ts  of 
die  fun  abovetheborigon  ondifierentdajsof  the 
year,  which  Copernicus  hadexplained  by  a  mo- 
tion ofdeclinatic  n  in  the  earth,  Kepler  propofed 
the  earth's  motion,  as  being  formed  in  the  d- 
liptic,  in  fuch  a  manner,  that  the  axis  of  its 
equator  was>  during  the  courfe  of  the  year,  di- 
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veded  to  one  and  the  (ame  point  in  the  hea- 
vens,  which  forms  all  die  fiune  appeaianoes. 
And  finally  to  talce  away  from  the  fixed  ibis 

all  kinds  of  moti(Hi,  not  cxoepdng  «ven  dut 
by  which  they  feem  to  revolve  jdmttdie  poles 
of  the  ecliptic  in  the  allotted  fpace  of  five  and 
twenty  thoufand  years,  which  was  a  received 
opinion,  he  attributes  to  the  axis  of  the  earth, 
which  paflcs  through  the  poles  of  the  equator, 
a  motion,  though  a  very  flow  one,  round  the 
poles  of  die  edipdc  fi»m  call  to  weft.  This 
modiMi  he  propded  to  be  perfprmed  hy  die 
axis  of  die  earth,  in  dw  fiune  number  of  yeais 
as  Copemictts  had  taken  for  the  revolution  of 
the  fixed  ftars  about  the  poles  of  the  ecliptic. 

Thus  was  the  fyftcm  of  Copernicus  im* 
proved,  and  rendered  much  more  funple  by 
Kepltr,  hut  ftill  retained  its  name  of  the  Co- 
pcrniCiin.     This  fyftcm,  thus  improved  by 
K^ler,  reprefents  pcrtcctly  well  all  the  appear- 
ances in  the  univerfe,  provided  we  fuppofc  the 
fixed  flan  to  be  placed  at  a  diflance  fifom  die 
earth,  whkh  is  attremely  great  in  comparifen 
of  the  fim's  diftance.  For  fuppoHng  the  eardi 
in  its  annual  orbit,  and  a  fixed  ftar  placed  ac 
fuch  a  diftance  as  ftiould  be  determined  pro- 
per, the  earth  iiimung  in  its  proper  motion 
over  Its  annual  orbit  in  the  appointed  fpace  of 
a  year,  will  be,  at  the  end  of  fix  months,  in  a 
place  veiy  diftant  fnm  diat  in  which  it  was 
before}  an^l  this  diflance^  being  no  lefi  than 
the  whole  diameter  of  its  annual  orldt,  a 
Perfon  fituatcd  on  the  earth,  will  fee  the  fame 
fixed  liars,  inclined  to  Its  firft  d!rc6Hr>n,  in 
a  quantity  mcafurcd  by  the  angle,  which  is 
called  its  parallax ;  and  this  ftar  will  feem  to 
anlwer  to  leveral  different  parts  of  the  heavais, 
which  will  he  lefi  and  Ic6  diflaat  from  one 
anodier,  m  propqition  as  diat  ilar  is  more 
and  more  diftant  kom  the  fiin. 

To  anfwer  to  the  pre&nt  appearances,  k  is 
therefore  necefiiuy  to  place  the  fixed  flaia  at 
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ajs  iaimcnfe  diit.uicc  from  the  fiin,  in  order  to 
jp^c  that  p4£<iU<ix«  or  that  ajiglc,  klmotl  in- 
ifviilhlc,  an4  to  our  p«rQnipng  Uttle  or  flo  pa- 
rallax iftun  liwMBiial  ■lotion  ei  the  eaitfak 

^ed  (Im6  It  ifcil  MMiriir  difbnce,  and 
.dllU'Wiwttif  twigbt  as  a  pnwf  of  one  ihiog, 
l^fiefl  convey  knowledge  a!<b  in  another.  Ty- 
cho  Bra^e  couid  not  pcdudde  bimlelf,  that 
the  hxed  ftafs  were  at  that  dUlancc  Uom  ihe 
iuii  wU^i  the  iyilmi  of  Copernicus  efta- 
i;)Ub«d,  h«  tiMwfare  adapted  p«it,  aad  di^ 

iindiftfMmic.  it  taill  h fimmbrA 

tX>R  LEONIS.  A  name  given  to  a  large 
and  bri^  ftar  in  the  breaft  of  ihe  L4on,  they 
called  it  alfo  Bafdius :  this  is  a  very  ufcful 
oiothod  with  r^ard  to  conipicuous  ^ars. 

•CORONA  BOREALIS,  tb^  Nerthem 
Crffiun.  Oiic  of  the  coiUicUations  of  the 
HQctim  liemtfphcrc }  it  is  l>tit  a  iniaU  one, 
liut  it  ia  one  of  the  old  for^-dght  mendoiied 
bfiSLi^  Gieek  writen,  and  io  ^encfal  l)or- 
rowed  by  that  people  kotfx  Ae  Egyptians. 
As  the  Crown  is  not  of  any  great  extent,  it 
docs  not  comprehend  a  g^eat  quantity  of  ftars. 
It  is  drawn  in  figure  of  a  fmgle  circle,  or  rim 
of  a  flat  form,  from  which  there  rife  ten  py- 
ramids of  equal  bigncA,  The  confleflations 
placed  about  die  Kortiiem  Crown  are  Bootes, 
Hercules,  and  the  Seipent  It  occupies  in- 
deed a  (mil  fy*ot  )it&  between  tbefis  three  fi- 
gures. 

;  CORONA  AUSTRALIS,  the  Southa-n 
Crown.  One  of  the  confteilations  of  the 
ibuthern  hemifpbere,  diftinguifhed  by  this 
adttition  fam  one  of  l^e  £wie  name  in  the 
aonbcni*  It  is  a  h^uic  of  no  great  con- 
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^-  fiJcration  in  tiic  hemifpherc,  it  is  but  cf 
Jjnali  <ywtent,  and  it  couuias  ordy  a  few  ftars. 
Tiicie  ^wcyer  are  h  diipo^d  that  the  con- 
lUfalkNl  it  fi|9ctei|t^,fi|ailcfii.)^  thpm,  and 
ca%  diftogMiUMd.  Jtis  mptirirniHf  in  km^ 
a  crownjConfiflingofabfCMdrini,  andtenniji 
rifing  from  it.  Thefe  are  of  die  firnie  fonn 
with  diofc  of  the  Ifortbem-CiQfRi)  bvt  l^ief 
are  greatly  il; ot  ter. 

The  coij  lelhit;on?,  between  and  amon» 
which  the  Southern  CiQwn  ts  fituated,  are  Sa- 
gittuy,  the  ^ian,  ih^  Peacodc,  and  the  Al> 
tir»  b  is  placed  direSilf  between  ffae  two 
fore  feet  of  the  (gate  Sagjttuy,  wfaidi  is  in  a 
pnftitfe  of  wafltiog.  Tie  In£an*s  arrow  is 
almoft  parallel  in  diredion  to  it.  The  tail  of 
the  Peacock  is  oppofite  to  its  rays,  and  the  foot 
of  the  Altar  to  the  cifde  on  i^iidi  dwfo  up 
are  placed. 

The  ^ntionts  counted  thirteen  ftars  in  the 
Southern  Crown,  but  the  writers  of  later  time 
do  not  allow  fo  many.  Ptolemy  t(K>k  this 
number,  which  he  gives  it,  from  Hipparchu:;, 
but  even  Flamflead  lets  down  no  more  than 
twdwe,  and  not  one  of  diele  b  of  any  confi* 
jd)le  nagpiitude.  Thejr  an  principally  fituated 
along  the  line  of  the  rays,  but  diey  are  all  fo 
near  to  the  conftelladon  Sagittary,  diat  it  is  a 
wonder  they  were  ever  formed  into  one  by 
thcmlclves.  The  Greeks  indeed  Teem  to  have 
underftood  it  as  a  part  of  that  conftcllation, 
and  npt  without  rcafon.  Thofe  who  deviled 
die  figure  of  Sagittary,  though  we  know  not 
why,  probably  made  and  intended  it  as  a  part 
The  Greeks,  who  are  never  at  a  kfi  for  a  fo- 
ble  Oft  dieje  occafions,  tell  us,  that  tliis  Sa* 
gittary  was  one  Crotus,  a  fon  of  Eupheme, 
one  of  the  nurfes  of  the  mufcs,  and  they  fay, 
I  that  the  whole  figure  of  Sagittary,  which 
approaches  very  much  to  that  of  the  Centaur 
kind,  only  that  thehoofi  are  cloven,  was  em- 
,  blenatkal»  and  intended  to  cxpids  diefeve- 
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rnl  qualities  of  this  fportfrnan  and  poet,  whom 
the  Gods  had  at  length  taken  from  Helicon, 
where  he  lived  among  the  mufes,  and  placed 
among  the  (fan.  They  lay  the  crown  at  h» 
feet  fervcd  to  exprels  hi»  contempt  of  worldly 
gnuideur. 

CORRESPONDING  PARAIJ.ELS.  A 
term  ufcd  hy  aflronomcrs  to  cxprcfs  ccnain 
circles  in  the  concave  fphere  of  the  heavens, 
and  certain  others  on  tlvc  convex  furfacc  of  the 
earth,  which  tiave  this  mutual  relation  to  Otic 
another. 

The  ciides  called  paralkb,  in  die  deTcrip* 
tion  whether  of  the  earth  or  heavens,  are 
^lofe  which  arc  drawn  either  way  between  the 

equator  and  one  of  the  poles,  and  arc  at  equal 
diftancc,  in  all  their  parts,  from  the  pole  and 
equator.  There  may  be  as  many  ot  thefccon- 
cei\  ed  as  the  perfon  pleafes,  and  they  fcrve  on 
the  earth  to  maric  out  the  diftances  of  latitudes, 
as  the  meridians  do  to  meafiire  the  diflances  of 
places  in  longitude,  the  one  being  meafurcd 
upon  the  meridian,  and  the  other  upon  the 
equator. 

As  a1!  the  circles  of  the  earth  havecirclesan- 
fweringto  them  in  the  heavens ;  thcic  parallels 
have  fuch  as  anfwcr  to  them  there,  and  thefc 
With  thofe  dilUndl  parallels,  to  which  they  fo 
anfwer  upon  the  fuiface  of  the  earth,  arevHiat 
aflffjpnmcrs  undeifland  by  Ac  tenn  condpond- 
Sf^  parallels. 

The  circles  in  the  heavens,  which  anfwer 
to  certain  circles  upon  the  earth,  are  formed 
by  UippofiUL^  the  phiiie  of  the  circle  on  the 
globe  of  the  earth  to  be  continued  up  to  the 
heavens ;  juii  as  the  poles  of  the  heavens  are 
formed  by  fuppofing  the  poles  of  the  earth,  or 
the  ends  of  the  earth's  axis  each  way  extended, 
firait  to  the  heavens.  Thus  as  we  may  con- 
ceive any  number  of  parallels  between  the 
cquaONr  of  the  earth,  and  either  pole  of  the 


earth,  fo  wc,  in  the  heavens,  concc  -  c  ?.n 
equal  number  of  parallels  between  the  pole 
and  the  equator,  which  are  fmalleft  as  nearcft 
to  the  pole,  and  all  the  way  become  luffT 
towards  die  equator,  tilde  parallels  beii^ 
forrijcd,  like  tilC  other  circles  of  the  heavens, 
by  producing  or  continuing  the  planes  of  the 
circles  on  the  earth  up  to  the  heavens.  Each 
of  them  may  be  confidered  as  arifing  from  fomc 
parallel  on  the  earth,  and  then  the  parallel  on 
the  eardi  6om  v^iidi  it  ib  arifes,  and  the  circle, 
or  paralld  it^,  in  the  heavens,  are  called 
correfpomfing  parallds.  Thus  evoy  parayd 
on  the  earth  that  wie<xinceive,  on  which  fide 
focver  of  the  equator,  may  be  conceived  to 
have  a  correfponding  parallel  on  the  fame  fide 
of  the  equator  of  the  hca\'ens,  this  being  a 
ciide  in  the  fphere  of  the  heavens  formed  by 
continuing  thither  the  plane  of  tiic  paraiid 
upon  die  earth ;  and,  on  the  £une  principle, 
if  the  paralld  in  die  heavens  be  firft  Ibnned, 
we  may  conceive  a  correfpondent  paralld  to  be 
formed  for  it  on  the  earth,  by  continuing,  or 
bringing  down,  the  plane  of  the  ccleflial  circle 
to  the  furface  of  the  globe,  where  it  will  faHi 
upon  it. 

I  he  correfponding  parallels,  tlicrcforc,  are 
diole  which  in  the  heavens  are  at  the  6ine 
number  of  deg;rees,  minutes,  and  feconds,  diA 
tsnce  from  the  celefba]  equator,  diat  the  pa- 
rallels, corrdponding  to  them  upon  earth,  are 
from  the  equator  of  the  cnrth,  be  it  on  the 
north  or  fouth  fide  in  the  heavens,  and  on  the 
earth,  that  they  are  drawn.  Some  aiti  onomcrs, 
fond  of  multiplying  terms  without  occaiion, 
have  called  thofe  parallds  on  the  heavens, 
whidi  have  the  fame  difflance  on  one  fide  of 
the  equator,  and  thofe  on  the  earth  wfaidi  have 
die  dune  diflance  on  the  other  fide  of  die 
equator,  oppofite  parallels. 

CORV  US, 
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/CORV  US,  theRm/en,  «r,  as  fima^it^ 
thi  Qmu.  One  of  the  forty-eigiit  confiella- 
■  tioiis  of  die  antieatty  of  which  we  read  in 
Fbdony,  and  in  all  the  writers  who  have 
followed  him.  It  is  a  %i  that  makes  no 
great  figure  in  the  heavens ;  it  is  fmall,  and 
contains  only  a  few  li.n  ,  The  figure  is  better 
drawn  than  in  many  other  of  the  conftcilatior.s. 
We  have  beais  with  taiU,  and  (hakes  witli 
hair  upon  their  heads  in  the  ikies,  thougli 
there  aie  none  fiich  upon  the  earth ;  but  the 
mn  is  a  rawn,  and  the  figure  b  a  very  good 
one.  It  b  fituatcd  upon  the  back  of  the  Hy- 
dra, Uie  pofture  of  which  creature  lhews,that 
it  is  defigned  as  in  motion,  confcqucntly  the 
Raven's  fituauon  is  not  a  very  faii;  one,  u 
ftands  accordii^ly  in  a  tottering  manner,  and 
has  its  iiead  bent  down,  and  its  wiiig  in  part 
railed  as  nadf  to  balance  it. 

The  coofleUatioos,  between  and  among 
which  Connis.b  placed,  are  the  Centaur, 
Virgo,  and  the  Cup.  I  have  already  men- 
tioned that  it  ftands  upon  the  back  of  the  Hy- 
dra; its  fituation  is  near  the  tail  of  that  con- 
ftellation.  The  Centaur  is  under  it,  and  at 
fomc  diftance  behind ;  the  hand  of  Virgo,  in 
which  is  the  fpikc,  or  ear  of  com,  b  over 
ilswing^andtaili  and  die  Ctqp,  which  b  alio 
Itted  upoothebadtof  the  Hydia,  b  ata  (mall 
diftance  bdbreit. 

The  antients  oovnted  fevcnibxsinthe  con- 
Aellation  Corvii*,  and  fo  many  are  readily 
viflble  in  it.  Pt  ilcmy  has  fet  down  this  num- 
ber; and  tliL  latefl  obfervations,  thofc  of 
Flamllead,  iiave  added  only  two  to  it,  they 
make  it  nine.  Of  thdis  thoe  is  not  one  of 
the  firft  or  ieoond  magnb^,  but  there  are 
no  Ida  than  diree  of  third,  and  diefe,  as 
diere  are  no  others  very  near,  make  a  confpi- 
cuous  appearance.  One  of  thefe  is  in  the 
right,  another  in  the  left  wing,  and  the  third 
in  the  foot,  and  coiife<]uently  in  the  body  of 


the  Hydra,  far  die  foot  ftands  upon  it.  ThcK' 
b  alfo  a  conspicuous  fiar  in  die  beak,  anodier 

in  the  neck,  and  another  in  the  bread.  The 
lall  of  the  fcvcn  old  ones  b  bdiind  that  in  the 
right  wing  of  the  bird. 

That  the  conflellation  Hydra,  with  the 
Raven  and  the  Cup  upon  it,  were  all  of  Egyp- 
tian origin,  appears  very  probable.  The 
Greeks,  however,  who  will  have  all  the  con- 
fidlations  to  refer  to  feme  part  of  didr  hifioiy 
or  foble,  that  they  may  feem  the  produce  of 
thofe  of  their  own  countty,  6y,  that  thb 
Raven  was  once  a  beautiful  virgin  Coro- 
nis,  the  daughter  of  Phlegeos,  and  mother 
of  Efculapius  by  Apollo ;  they  fay,  that  the 
nymph  afterwards  played  the  deity  falfe,  and 
had  an  ititrigue  with  Ikhys  the  Ion  of  Elatus. 
The  ma  law  nothing  of  this,  though  Homer 
fays,  that  he  lees  every  thing ;  but  the  Raven 
was  perched  upon  die  tree,  under  whofe  lhade 
it  was  tTanla£ted ;  the  bird  told  ApoUo  of  the 
violation,  and  they  fay,  till  that  time  it  had 
been  white,  but  that  the  god  turned  him,  and 
all  his  generation,  black,  for  the  meflage,  and 
made  him  the  prophet  of  ill-news  of  all  kinds 
after.  Ifchys,  they  fay,  he  transfixed  with 
his  arrows  but  in  the  end,  thinking  he  had 
fiune  obligation  to  the  Raven,  he  took  it  up' 
into  die  ddes. 

CORYNETES.   A  name  by  which  fome' 

have  culled  the  conflellation  Hercules,  or 
Engonalin.  It  is  one  of  the  old  Greek  names, 
and  expreiTes  only  a  man  with  a  club. 

CORYNEPHEROS.  Anamebywhidi 
fome  have  called  die  confieDation  Hercules, 
or  the  Engpnafin  of  the  old  Greeks.  Thb 
alfo  b  one  of  its  Greek  names ;  and  cxpreffes ' 
a  man  with  a  club.  The  Greeks,  it  is  evident, 
when  they  had  received  this  conflellation 
fiQon  thp  Egjrpdans,  did  not  know  what  to  ^ 
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make  of  it,  it  Is  evident  that  d\ey  received  it  in 
die  figure  ofa  nuui kneeling  and  having  a  club 
in  his  band;  and  liuy  named  it  fimn  ^  cue 
orfiomdieotherof  tiieledioUBflancc*.  From 

the  latter  it  obtained  thb  name  Cor}'ncphero8, 
and  the  other  Cor}'rtetcs,  and  from  the  other 
thofe  of  Oclanos  and  Kngonafin.  It  was  long 
after,  that,  in  the  ichcme  of  adapting  their  fa- 
bles to  the  figures  in  the  heavens,  they  called 
tJut  Hepcafcs* 

•  CRAB.  One  of  the  northern  ronflcllations, 
or  of  thofc  of  the  northern  hemifphere.  It  is 
alfo  one  of  the  twelve  fignsof  thezodiac,  or  a 
mark  ofa  divifion  of  the  ecliptic.  Sec  Cancer. 

CRABRO  TNDICUS,  the  Indium  Htrmt. 

A  name  given  b)'  f<^mc,  ^vho  will  have  uncom- 
mon names  for  every  thing,  to  the  conftcUation 
Apis,  the  Bee,  or,  as  others  call  it,  the  Fly, 
Mufca,  one  of  the  new  ones  of  the  foutbem 
bein!(p1(ere. 

CRANE.  One  of  the  new  coHblbtions 
of  the  fouthein  hemirpben;,   Su  G&us. 

CRATER,  the  Gf*  One  of  the  ferty- 
dght  oldconftelladons  mentioned  by  the  Greek 
aflmnomersy  and  firom  than  by  tJiofe  of  all 

other  nations. 

The  Cup  is  but  a  fmall  conciliation,  and  it 
is  not  confiderable  cither  for  the  quantity  or 
magnitude  of  its  ibrs.  Its  figure  is  regular 
enough,  and  it  is  decently  dniwn>  we  fee  it  in 
llw  fdicme*  of  the  heavens  as  a  cup  with  its 
baie,  its  riin,  and  a  pair  of  handles,  from 
the  top  of  each  of  which  there  rifcs  the  body 
and  bend  of  a  fcrpent^  as  i$  conunooin  pieces 
pf  carved  piatc. 

The  coni^rllitions,  among  which  the  Cup  is 
placed,  aieCoi  vu^,  Virgo^  Leo,  the  Sextant, 
and  Hydra.  It  i&  fixed  upon  the  back  of  iht 
%dia  at  a  finall  diflance  before  tbe  Raven, 
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whofe  head  if  towards  it,  and  the  top  of  ia 
wings,  very  near  to  one  ofthe  handles,  ViJ^o  and 
Leo  are  ovtr  it  Tht  left  wing  of  the  fonner, 
and  the  hinder  ftct  of  the  latter  fign,  come 
over  its  twahandki»  and  the  Vatib  of  tfieSex* 
tant  is  at  a  fomewhat  greater  djftanice  befbi* 
them  ;  the  Raven  is  behind  it. 

The  old  ailronomers  counttvi  (rvtn  iti 
the  conftellation  Crater.  Ptolemy  fct?  daw]i  ib 
many,  Tj-choBrahe  mentions  only  three,  but 
He^'elius  has  brought  it  higher  than  the  old 
number,  hft  maixa  it  ten,  and  Flamflead  raifes 
ittodnte  thndr  drat  uuBdicr,  and  loitaediing 
over,  milsa  ttem  thit^-^mej  of  thefe 
there  is  not  one  either  of  tfte  fy^  or  fecond 
magnitude.  There  is  only  one  of  the  third, 
and  even  ttiis  has  its  title  to  rfiat  rank  difputed, 
many  allowing  tt  to  be  only  a  fourth.  This 
is  in  the  foot  or  baie  ofthe  cup,  toward  its  edge. 
The  other  Am  hi  this  confldlation  are,  for 
the  moftpart,  of AefiMUthingnitudei  and 
thb  i^k  the  foot  hong  hugetdifett^  tfiefe^  dim 
is  no  room  tDdfTpnee  its  tide  txr  a  h%|ier  daft. 
Thiere  are  feven  allowed  fbti  of  tfaefinnlh 
magnitude,  and  thefe  take  up  Iho  g^cateft 
nunlbcr  among  thofe  which  are  eaf^y  feen,  the 
reft  arc  piincipally  of  the  fmallcft  kinds,  and 
no  one  can  wonder  that  they  were  over- 
Idoked  hy  die  mdems.  There  ait  diree 
pretty  confpiciious  ones  on  the  body  of  the 
as  many  in  die  rim,  and  one  in  the  Seiw 
pent  that  rifes  from  each  handily  oiteof  thele 
is  in  the  head  of  tha(  ornament,  and  tNe  odter 
in  the  lower  part  of  itr  rirrk,  There  :\\(o  % 
confpicuous  fVar  m  the  hollow  or  mouth  of 
the  Cup,  and  one  very  near  the  foot,  in  the 
body  of  Hydra,  oppoftte  pretty  nearly  to  the 
largcft  of  the  ftars  in  Crater,  which  b  on  the 
odierfideofthefodc* 

The  Greeks,  as  wiO  behftrateobfoved 
under  tbe  aidcfeHydiat  woe      much  at  a 
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lof-;  to  know  what  partof  their  hiftory,  or  of 
their  table,  to  adapt  to  thcfc  three  contiguous 
conllellatioiis.    One  account  of  the  Cup  will 
be  found  llieiCfl  but  that  it  wilder  than  any 
fhing  dutcanbeootioeMs  dw  more  modefi 
among  tbem  give  it  inochcr  origin.  Tkeyttl] 
us,  that,  in  CheribnefiM>  in  the  neighfaouiiiood 
of  the  anticnt  Trt^,  wtoe  ProtcfUaus  had  a 
monument,  there -was  a  aty  called  Phlaguta, 
where  one, whom  they  c.iIlDcmiphon,  reigned. 
Li  ti^ele  territories,  there  was  a  fuddeii  and  ter- 
nble  defini&ooof  the  people  byficknefs.  De- 
mipbon  eonfulted  die  grade  of  Apollo  bow  he 
ihould  obtain  rdief,  and  the  icfen  decree  was, 
that  one  of  the  ndbleft  finufiei*  in  the  place 
mull  annually  give  a  virgin  daughter  to  be  fa- 
crificed  to  the  houfhold-gods.  Dcmi[^han,  they 
tell  us,  had  the  order  obeyed,  and  excepted 
only  his  own  family,  the  rcli  had  the  chance 
every  year  of  efcaping,  and  only  the  chance, 
for  it  was  decided  by  lot.   Mathufms,  at 
lei^;th,  dedaied  his  unwilUngneft  dut  his 
daughter  Ihould  ffaind  a  hasaid  ftom  which 
thoTe  of  thfC  nffal  fmufy  were  excluded  j  he 
was  a  man  of  power,  and  he  declined  giving 
ill  his  daughter's  name  unlels  thofe  of  the  king's 
daughters  ftiould  alfo  be  given.  Demiphon, 
enraged  at  tiie  infult,  took  the  only  child  of 
MaAufius  without  the  chance.  £  very  body  was 
g)ad  to  have  elbped,  and  only  MathuTuis  was 
left  to  complain.'  lie  did  it  in  fecre^  and  he 
meditated  that  levenge  in  fecret,  which  he 
could  not  take  openly.    He  pretended  to  be  re- 
flgned,  Jic  faid  it  was  but  his  fortune,  and  that 
what  had  happened  now  might  have  been  done 
the  next  year  by  lot.    Demiphon  and  he  were 
noondled,  and  the  difpute  forgotten.  When 
all  was  at  peace  between  dwm,  he  pretended 
a  public  (acrifice,  and  invited  the  unfufpeaing 
monarch  and  his  fimuly.    Dcnriphon  had 
publick  l)urincfs,  but  he  fent  his  daugfateia 
early,  himfelf  followed.    Matbufius  IdUcd 
Vol.  I, 
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them  all,  and,  by  way  of  welcome,  when  the 
father  came,  gave  him  a  cup  in  which  their 
blood  was  mixed  with  wine.  When  the  mur- 
der was  difcovered,  Mathufius  and  the  horrible 
cup  were  thrown  together  into  the  fca,  and 
the  lea  was  called  by  his  name,  ajjd  the  port  by 
that  of  the  vefl».  Mare  Madtufium  and  Crater. 
The  god,  who  had  been  die  orig^raloccafion 
of  the  facrifice,  diey  fiy,  ^aced  the  Cup 
afterwards  in  the  heavens  as  a  fign  of 
cruelty. 

The  reformers  (.-.s  they  call  thenOelvts)  of 
the  fphcrc,  being  determined  to  make  every 
one  of  the  conllcllations  allude  to  fomc  fcrip- 
ture  ftory,  have  pitched  upon  two  or  three 
fortfiis.  SchickaidcallsittheCupof  Jofeph 
and  Hard-doff  die  Cup  of  Saul  j  but  SchUlcr' 
who  is  at  die  h«ad  of  d«s  folly,  makes  it  the 
ark  of  tlie  covenant ;  to  th»  putpole  he  takes 
into  it  the  (lars  of  Corvus. 


CRESCENT.  The  figure  of  what  we  caB 
the  new  moon,  an  edge  of  light,  of  greater  or 
lefler  breadth,  furrounding  part  of  the  circum- 
fcftnce  of  a  g)obe  of  opake  matter,  ftis  not 
only  die  moon  diat  we  fee  put  on  thiij  form 
the  two  inferior  planets,  Venus  and  Metcuiy^ 
alfo  affume  it,  and  in  the  former,  it  is  a  moft 
pleafmg  fpeaacic  through  the  tdelcope. 

Thefe  planets,  like  the  others,  andHkc  to 
our  moon,  receive  their  light  wholly  from 
die  fun,  and  confequently  one  complete  hemi- 
sphere of  them  b  always  enlightened.  The 
half  of  dkeir  liufece,  which  is  toward  the  fun, 
»s  light,  and  die  odier  half  dark  y  but  as  diefe 
two  planets  arc  not  beyond  die  eardl,  but  be- 
tween us  and  the  fun,  we  do  not  fee  die  whole 
enlightened  hemifpht  rc,  but  only  a  larger  or 
a  idler  part  of  it :  they  cnrrt-fe  from  Tn  ab- 
folutc  ftate  of  darkncfs  to  ali  the  de^rres  <.f  i}. 
hmiination,  which  we  fee  in  the  moon,  and 
by  *CW>fc  again.    When  Venus  ap- 
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pears  with  all  that  iurprifiiig  luftrc,  and  wliai 
Ihe  appears  largeft  lit  the  heavens,  flie  is  no 
more  duin  a  cretcent.  When  ihe  ap^ra 
linaller,  (He  is  fuller  of  light,  but  then  ihe  b 
more  remote  from  the  earth. 

No  p!.inet  Tncws  more  of  this  chan^  than 
Mars,  akliough  he  being  abo  .  c  the  earth,  and 
not  between  that  ami  the  Twi,  never  becomes 
the  crcfcent  or  huh  moon,  but  only  changes 
in  the  different  parts  of  hie  oibit  from  ovaI» 
tMT,  in  part  impaiied,  to  round ;  yet,  at  fome 
times,  tiiat  is  when  moKdUlairt  from  the  earth, 
he  appears  faint  and  little,  and  is  as  litde  ob- 
fervahle  as  any  flar  in  the  heavens ;  and,  at 
other  times,  when  nearer  to  the  earth,  he  ap- 
pears fo  much  larger  and  brighter,  and  with 
a  Vizht  fo  much  purer,  that  he  may  be  taken 
iur  anotiier  Aai'. 

Additionally  to  thdfe  changes,  Venus  has 
her  altered  6gure  Aom  the  dun  crefcent  to  the 
fully  illuminattd  globe.  Mercury  has  the 
fame,  but  we  have  few  opportunities  of  ieeing 
him,  and  of  thofe  few  only  a  part,  nay,  and 
that  but  a  fmall  part,  are  favourable.  Venus, 
on  the  other  hand,  is  very  perfedUy  to  be  fccn, 
but  not  moft  fo  when  &e  appears  bright.  Tlie 
utmoll  diilancc  at  which  Venus  is  ever  fisen 
from  the  fun,  is  forty-feven  dcgjpeet  and  an 
half,  that  is  about  the  diftanoe  of  the  moon  on 
4e  (om&i  day  after  her  coi^undlioo.  Some- 
times (he  only  gets  to  fbrty-five  dtffttt  and 
an  half. 

W  hcfi  diis  planet  pafTcs  out  of  the  fun's 
rays  on  the  eai^,  fhc  appears  above  the  horizon 
after  fun-fet,  and,  by  the  tclefcopc,  we  dif- 
cover  her  to  be  fmall  and  nearly  round,  that 
is,  ihe  is  beyond  the  lun,  and  we  fee  her 
whole  enl^feenedhcmiiphcfe,  or  neariy  lo,  but 
ihe  is  very  diftant  from  us.  A$  {begets  more 
and  more  diftant  from  die  fun,  ibeincieaics 
in  brii^htncTs  and  apparent  magnitude ;  one 
would  fuppoA;  ihe  had  been  in  the  6s&  fiate^ 


weieibmCy  and  ww  all  dut  lime  filling  with 
li^t,  but  it  u  odiennle»  Ae  ia  all  tfab  time 
in  the  decnafe,  and  die  telescope  piddtts  her 
as  die  moon  in  that  period,  abating  more  and 

more  from  her  roundncfs.  \Vlien  fhc  is  in 
her  greatcll  digrelfion,  we  fee  her  like  the 
moon  at  her  hrii  quarter,  for  fhe  prcientb  to 
t  he  curth  ai  that  time  only  half  her  enlightened 
hemifphere ;  from  this  time  appfoaching,  in 
appearance,  towards  the  ftuH  (he  becomes 
concave,  and  fionns  a  cidbent  finaller  and 
fmallcr  in  its  breadth,  till  (be  is  unmeried 
again  in  his  rays,  and  wehavefaer  whole  dark 
hemifphere  towards  us. 

When  this  planet  comes  out  of  the  fun's 
rav5  on  the  v.  cit,  wc  fee  her  in  a  morning  be- 
fore iuii-ixic,  M^d  ihe  is  then  a  beautiful  cref- 
cent, continuing  fo  till  thetimeof  hergieateft 
dig^dfion,  when  ihe  ag^  appears  cut  in  half, 
and  inwi  this  time  ihe  beoomes  frdler  of  tiglh^ 
but  decreales  in  apparent  raagpitbide  till  ihe  is 
again  hidden  in  the  fun's  rays.   When  this 
planet  is  ncareft  to  die  earth,  {he  makes  the  ' 
moft  beautiful  appearance  to  the  tclcfcope,  I 
her  furface  appearing;  fpotud  like  the  moouH,  i 
and  her  hgurc  a  beautiful  crelccnt  j  but  to  Ice  ,' 
her  flioft  diiHn^,  (he  muil  be  viewed  when  ' 
at  a  moderate  diifamoty  for  at  thoiS»odier  times  \ 
ihe  is    little  elevated  aboive  die  horison,  dut  ' 
the  vapoun  of  die  earth  ^oil  the  accuracy  ef 
dieview. 

CRIUS.  A  name  by  which  fome  call 
the  conftellation  Aries,  the  Ram.  KfK><  i$  its 
Greek  name. 

CRONOS.  A  luune  given  by  feme  of  Ibe 
old  aifaonomical  writen  to  Saturn. 

CROSS,  or  Cross  op  Christ.  A  name  | 
by  which  fome  have  called  one  of  the  northern  I 
confteUations.  It  is  the  Swan  they  have  dig- 
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ili^MtlWig  the  ftm  accordingly.  Schickard 
makes  it  the  crofe  only ;  but  Schiller  adds  to 
it  -die  figure  of  St.  Helena,  the  finder  of  the 
crofs,  and  calls  it  the  crois  aqd  St.  Helena. 
$ft  Cygnus. 

CROSS,  or  Christ's  Cross.  Accord- 
ing to  Schiller,  alb  one  of  die  conlldlations 
ofthe&ulhem  honifyhere}  it  anlwere  to  the 
ioutfaem  triai^e,  bdj^fbnned  of  die  ifaus, 
wludl,  accotdiag  to  other  afttonomcrs,  form 
that  conftellatlon.    Schiller  was  the  inventor 
©f  this  idle  emendation.    After  he  had  raifcd 
up  the  apoftles,  faints,  and  martyrs  to  the 
flues,  it  would  have  been  \cry  hard  «o  have 
retained  no  marks  ol  the  Saviour  of  tlie  world 
there.  He  accordingly  turned  die  triangle  iii> 
to  a  ciols,  as  die  others  of  the  lame  peifua- 
fion  had  made  the  northern  confidlation  of 
the  lame  name  an  emblem  of  the  BIcded 
Trinity* 

CROTUS.  A  name  by  which  fome  of 
the  old  aftronomers  have  called  the  conltella- 
tion  bagiuary.  The  Greeks  were  divided  in 
dwir  opiniona  wliat  to  make  of  dris  figure,  it 
oould  not  be  a  Centaur,  diou^  very  like  one, 
becaiile  ihef  never  deftribe  die  Cencaiife  with 
bows  and  arrows.  They  folved  the  difficulty 
by  drawing  up  the  ftory  of  this  Crotus  i  they 
fay  he  was  a  companion  of  the  mufes,  and  a 
r.otable  huntimaji,  and  that  Jupiter  placed  him 
at  their  requeii  amo^g  the  Ibars. 

-  CROW.  One  of  die  dM  forty-eig^t  cenOeK 
iacionts  of  which  we  lead  in  Ftoleiny>  and  in 
all  die  miters  who  have  fotkwed  Mm  {  it  is 
more  pcopoly  called  the  Haven.  SetQoKvm. 

CRO^VN  OF  THORNS.  A  name  which 
Schiilei:  ha«  ^given^  to  the  Con>na  ikucalis. 


one  of  the  conftcllatiowi  of  die  northern  hc- 
Bfiifphere.    He  vrill  have  cvcrj'  conftcllatioo 

rcprtfciit  fome  part  of  the  fcripture-hiflor)' ; 
and  thi:^  he  makes  the  Crown  of  Thorns  worn 
by  our  Saviour. 

•  CROWN  SOUTHERN.  One  of  the 
confteUadons  of  the  fintthern  hemi^here,  di- 
ftinguiihed  by  that  e|xthet  from  one  of  the 
feme  name  in  the  northen  i  dris  is  fdacfd  at 
die  feet  of  Sagittary.  Ftr  an  aeauNt  ^  thi 
Jiars   which  h  mtmiUy  fu  CoRONA  Au- 

STRALI6. 

CUBE.    A  name  of  one  of  the  regularly 
figured  folids.    A  die  b  a  cube.    The  term 
expreflb  a  folid,  terminated  by  fiat  fides, 
every  one  of  which  is  an  cxaft  Iquate.  A 
cube  may  be  ditis  fbnned.   Suppofe  a  fi{uafe 
to  be  c;u  lied  parallel  to  itfclf,  the  length  of 
one  of  its  fides,  it  will  thus  have  deicrtbed  a 
cube.   The  lidc  of  the  ftiuarc  by  this  motion, 
of  which  the  cube  is  generated,  is  called  the 
root  of  the  cube,  and  thia*  cxacUy  anfwers  to 
the  fingle  power,  the  fquarc  and  the  cube 
root  in  arithemtical  calculations  and  in  num> 
beis.  The  quantit)f  of  a  oibe  is  denominated 
by  die  fide  <^  one  of  its  fquares.  If  every  fide 
of  a  cube  is  of  a  foot  fijuare,  the  whole  is 
called  a  cubic  foot,  and  the  meafure  of  any 
cube  is  cxpiefled  by  faying  how  many  cubic 
inclu  s,  or  the  like,  it  may  be  divided  into. 
Now  in  order  to  dilcover  h:>w  mL?nv  cubic 
inches,  rr  the  like,  there  may  be  in  a  cube  ot 
a  given  jr.caiurc,  the  method  is  to  iunl  how 
'  many  inches  fquare  diere  are  in  one  of  die 
fidesy  and  when  this  is  found,  that  number 
being  muItipKed  by  the  fquaie  root,  the 
prouudt  b  the  number  of  inches  in  the  cube:  • 
a  fquarc  number  mukiplieu  by  its  Square  roc: 
produces  what  is  calk  J  a  cube  in  nun»bt:  j. 
TJiis  term  is  uffd  to  e.xprels  it,  bccauk  if  \\^ 
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reprcfent  every  unite  In  the  number  by  a  little 
cube,  the  wbde  produce  will  be  z  laig^cube, 
compofed  of  aU  die  little  ones.  We  meafure 
all  fuifaces  by  fquares,  and  in  the  fame  man- 
ner we  meafure  all  folids  by  cubes :  the  cube 
being  to  the  folld,  what  the  fquare  is  to  the 
furfacc.  The  dimcnfions  of  thcfe  are  exprcf- 
fed  hy  faying  how  many  cubic  feet,  inches.  See. 
thiy  contain.  Thus  we  fay,  how  many  cu- 
bic feet  of  earth  tfaeie  are  in  an  hill,  or  the 
liice. 

CUBITUS  NILI.  A  name  given  by  fome 
to  the  fbrs  which  form  the  fign  Leo  in  the 
zodiac.  It  is  a  tranilationof  the  Coptic  oaoie 
Pixnentdceon. 

CUI.  A  name  by  which  the  pianet  Jupiter 
is  called  among  the  eaftera  afironomen;  The 
|Koper 

fi^ification  of  the  word  is  a  year,  bitt 
why  it  is  made  a  name  for  this  planet  Is  not 
eafy  to  Kay.  ^ 

'  CUP.  One  of  the  antient  forty-eight  con- 
ftellations  continued  down  through  all  times. 
It  is  fituatcd  upon  the  back  of  the  conileiJation 
Hydra,  and  contains  only  a  few,  and  thofe  not 
very  confiderable  ftars.  Some  pretend  diat 
this  Gonflellationwas  placed  in  the  heavens  b 
oommemoration  of  the  cup  of  Icarius»  in 
which  he  firft  taught  men  the  tile  of  wine. 
Others  fay,  it  was  the  famous  cup  in  which 
Mathufius  gave  Dcmiphon  the  hlood  of  his 
daughters  J  thb  laft  a  the  more  general  ikury^ 
but  the  Greeks  were  not  ti^ic  mventors  of  the 
confteilations,  nor  knew  with  what  defign  they 
were  invented.  F§r  iUjIan  m^riztd  m  tbis 
to^dbtimh  fi*  <Ar  artitk  Ckatke. 

CL^PTD  AND  VENUS.  A  name  by  which 
fome  of  the  old  ailronomers  have  called  the 
coniteiiation  Pifces.  They  have  fuppofed  Venus 
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and  her  Ton,  in  terror  of  the  giant  Typhon,  to 
have  thrown  fhemfidves  into  the  Euphrates, 
and  there  to  have  taken  up  this  flkape  till  the 
danger  was  over. 

CURRUS.    A  name  by  which  fome  have 

called  the  confWlation  Delphinus,  the  Dol- 
phin. It  is  an  old  name,  and  was  received 
among  the  Latin  writers  j  wc  hnd  Ciccio 
uiuig  it. 

CURVOJNEAR  ANGLE,  Expceflet 
an  an^  foraiedbythe  opening  of  two  curves* 

or  curve  lines,  which  touch  one  another  in  a 
point.  Sit  tlMfmhtr  $)^Umed mubr  i&r  Urm 
Angle. 

CUSPIS.  A  name  by  which  fome  of  the  old 
writers  have  cxprciicd  the  large  ftar  that  is  at 
the  point  of  the  arrow  in  the  conftdlation  Sa- 
gittaiy.  It  is  bondwed  from  the  Arabians, 
it  was  a  cuftom  with  diem  to  name  the  con- 
fpicuous  ftars  in  every  confleUation,  bdide 
giving  the  general  name  to  the  aflemUage. 
They  call  this  ftar  Zugi  Al  Nulhaba,  which 
fignlfics  the  point  of  an  arrow.  The  wfa<de 
conileliation  they  call  Al  Kaus. 

CYCLE  9/  the  MtKtn.  A  cycle  of  nineteen 
years,  calcuhtted  by  the  Greek  Meto,  and 
from  his  name  more  ufually  called  the  Meto- 
nic  cyde. 

CYGNUS,  the  Swm.  A  confleUation  of 
the  northern  hcmifphcrc,  mentioned  by  all 
who  have  written  on  aftronomy,  but  by  fome 
of  them  called  onlv  Avis  the  Bird,  and  by 
others  Gallina  tiie  Hen.  it  is  one  of  the  an- 
tient forty-eight  confleUations,  and  feenis  to 
have  been  btought  from  £g^  into  Greece  by 
Thaks,  or  fome  othoa  notlong  after  his  timc^ 
though  the  Gmfcahave  attempted  in  this,  as 

in 
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in  tdSptSt.  to  die  others,  to  adapt  their  own 

'  hiftoryand  fables  to  them,  that  they  mi^  ftp- 
pear  of  the  ori^n  of  that  country. 

The  Swan  is  a  modemtcly  large  conftclla- 
tion,  and  is  pretty  thick  fet  with  ftars,  though 
there  arc  fo  many  unformed  onei  about  it,  par- 
iicuiaily  toward  the  lower  part  of  the  neck, 
that  we,  who  cannot  detefmine  with  what  in- 
tent the  Egyptians,  if  it  be  their  inventioit, 
g^ve  dits  ^iiie»  are  ready  to  wifli  diat  fomt 
other  had  been  taken  wh^  m^t  have  com- 
prized ihofe  alfo. 

The  figure  is  that  of  a  fwan  flying,  the  tail 
fpread  in  fome  degree,  the  wings  extended, 
and  the  feet  drawn  up  under  the  body :  the 
neck,  is  not  protended  forward  in  a  ftrait  line, 
but  has  two  or  three  undidatiocis. 

It  b  fituated  between  Heicules  and  Pcgafus, 
in  a  fpace  which  it  very  happily  fills.  The 
other  conftellations  about  it  are  the  Lyre,  the 
Fox  and  Goofe,  the  Liziird,  Cepheus,  and 
Draco.  Hercules's  left  hand  is  protended  to- 
ward it,  but  the  L\Tc  is  between  :  the  head  of 
the  Fox  with  the  Goofe  in  his  mouth,  are  very 
near  that  of  the  Swan.  The  fore  feet  <^Pe- 
gafus  come  near  the  tip  of  die  left  wii^,  for 
die  Swan  is  reprefented  widi  die  bdly  towards 
as,  the  Lizanl  is  beyond  the  legs  of  the  Horfe 
toward  the  tail  of  Cygnus.  The  head  of 
Cepheus  alfo  is  near  the  tail,  as  is  alfo  the 
upper  convolution  of  the  body  of  the  Dra- 
gon- The  fic;ure  of  the  Swan  is  better 
drawn  tiian  tiioie  of  niany  of  the  con- 
ftellatiom.  The  Liasaid,  which  is  near  its 
tu],  is'%taed  a  great  deal  more  lilce  a  grey- 
honnd. 

TheoMcatalogiies.ofdiefixedilars  allowed 
luneteen  to  the  conftellatton  Cygjnus.  Hip- 

parchus  fet  down  fo  manv  in  his  catalogue, 
and  Ptolemy  has  followed  him,  Tycho  re- 
duced the  number  to  eighteen,  but  Htvclius 
ssLiicd  II  tu  no  leis  than  foxty-fcven,  aad  liic 
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accurate  Flafflflead  nalces  them  no  fewer  than 

eighty-three.  Among  thefe  there  are  none  of 
the  firil,  nor  even  the  fecond  magnitude,  fome 
ffw  ;irc  of  the  third,  but  the  grcatcf!  part  of 
them  are  of  the  fmaiieft  fizcs.  They  arc  dif- 
pofed  very  irregularly  over  tlic  figure,  there  is 
one  in  the  bill  very  bright  aiid  conipicuous, 
there  are  a  fow  in  the  head,  and  though  « 
great  many  lie  unformed  aboutthe  nede,  there 
are  but  fow  widiin  die  out^line  of  that  part  of 
the  figufe,  two  of  the  IngfiSk  In  the  conilella- 
tion  are  on  tlie  body,  one  toward  the  breafl,  and 
the  other  nearer  the  tail,  the  refl:  are  fcattcrcd 
over  the  wings  and  tail,  more  plentifully  than 
on  the  bodv,  and  there  is  a  confpicuous  ftar 
on  each  foot,  belide  feveral  on  the  legs,  ouc 
of  wluch,  towards  the  knee  of  the  right  leg,  is 
a  very  brigltt  one. 

The  Grteks  probably  lecehrcd  thb  %iire 
of  a  Swan  among  the  other  forms  of  conftdla* 
tions  from  their  Egyptian  inftru£lors,  but  will- 
ing to  make  it  pafs  for  their  own,  they  adapted 
fomething  from  their  own  hiftory  to  it,  that 
it  might  feem  devifcd  among  them,  and  not 
put  fucceeding  ages  in  mind  to  look  forther 
than  among  therofelves  for  tlie  or^  of  the 
arts.  They  tell  us,  that  this  was  the  Swan 
in  the  form  of  which  Jupiter  ddNUidied  Leda, 
and  became  the  father  of  Helen.  They  fay, 
that  when  the  borrowed  form  of  the  bird 
liad  done  its  purpofe,  the  grateful  deity,  who 
had  animated  it  for  the  time,  carried  it  up  into 
lieavcn,  and  here  fixed  it  for  ever  among  the 
Aars. 

This  is  the  geaexal  ftory  of  die  Swan,  the 
parent  of  Helen  j  but  the  oideft  writers  among 

thefe  people  tell  it  olhcrwife.  They  fay,  that 
it  was  Ncmefis,  with  whom  Jupiter  was  in. 
love,  and  that  having  attempted  herchaftity  in* 
vain,  he  at  length  tliouL'ht  of  this  (trat^^cni  ; 
he  transtormcd  liinilelt  nuu  a  fwan,  and  he 
commanded  Venus,  who  was  always  his  good- 

'  friend 
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friend  on  thcfe  occafions,  to  purfue  him  thro* 
the  fkics  in  the  form  of  ai\  Eagle.  Nemcfis 
faw  the  chacc,  and  the  poor  Sfwzn  tlircw  it- 
fclf  to  cai  th,  raid  flew  into  her  bofom  for  prc- 
teftion.  The  nymph  received,  and  iondic<J 
tlic  bird,  ihe  kept  him  in  her  amts  till  flie 
flropped  into  a-  Ikep,  and  Jupiier«  who  being 
adeit^  of  intrigue,  took  all  advantages,  ravUhed 
her  in  this  condition.  This  done,  he  took  lus 
flight ;  aiid  to  coinmcmcrate  the  adventure, 
when  he  and  Versus  had  affumed  their  own 
forms  again,  he  placed  both  the  Swan  aiid 
the  Ea[;ic  in  the  ftarr)'  heavens.  This  makes 
ionic  ditliculty  about  the  niouicr  oi  Lcduj  tor 
all  agree,  that  flie  was  batched  out  of  the  egg, 
vdiich  waa  the  oonfequence  of  the  embiace  i 
but  this  may  be  reconciled.  Some  have  gpoe 
a  very  round-about  way  toward  it,  and  fup* 
pofed,  diat  Mercury,  when  NcmeTis  had  laid 
ihe  egg,  carried  it  to  Sparta,  and  dropped  it 
into  the  bolbm  ot  Lcdi,  and  that  Helen  was 
alterwards  pn^duced  out  of  it  j  but  others  find 
out  that  NenKli:i  and  Leda  were  the  fame  per- 
fon. 

Sdudcardy  SchiUcry  and  their  foUoWeis,  that 
l^uj  may  make  diis,  as  well  as  the  other  con- 
AeUadons,  preferve  fome  part  of  the  fcripture 
hiAory,  call  this  the  Crofs,  or  the  Crofs  of 
Chrift,  and  St.  Helena  the  hinder  part  of  it. 
But  thefe  have  few  followers.  It  is  obvious 
to  all  men  what  confufion  muft  attend  alterii^ 
the  figures  of  the  cuniiellations. 

CYLINDER.  One  ol  the  tegubr  Iblids. 
It  is  an  oblong  %itre  founded  in  the  drciun- 
Icraice,  and  c\  cry  where  of  equal  diameter. 
An  even  tube  of  glafs,  or  other  material,  is  a 

cyliniler.  If  a  flrait  line,  which  is  cither  per- 
|iendiculara  orindinedto  the  plane  of  a  circle. 


be  carried  round  the  circle,  all  tlie  while  con- 
tinuing parallel  to  itfulf  in  its  firfl  fituation, 
and  touching,  with  one  end,  the  circumfe- 
rence of  the  cirde»'  This  line,  duis  moved, 
will  defcribe  a  cylindrical  furfiice ;  die  origi- 
nal circle  is  the  bale  of  die  cylinder,  and  the 
oppoTiie  end  of  die  line  will,  in  its  motion, 
ccf'cribe  another  drde  exa^y  parallel  to  this, 
and  equal  to  it  in  diameter.  When  the  figure 
is  formed,  this  r.lfo  may  be  called  a  bafe  of  it, 
as  well  ai  the  other :  aiiu  the  foliJ,  contained 
between  the  cylindrical  iurtace  a;;d  liic  planes 
of  diefit  two  cirdct,  b  a  cjdhider.  A  flraicline, 
drawn  firom  the  centre  of  one  of  diefe  bafes  to 
the  centre  ofdieodier,  is  the  axnofthe  cylin- 
der, and  the  dcfcnbing  line,  in  any  part,  is 
called  a  fide  of  the  cylinder.  8o  alfi)  is  called  any 
ftrait  line  that  is  carried  from  any  part  of  the 
circumference  of  one  of  the  circles  directly  to 
the  other.  A  cylinder  Is  i  xpreliLd  bv  the  term 
righty  n  the  axis  be  perpendicular  to  the  bale  : 
but  if  it  be  inclined  to  the  bale,  it  ts  thm  an 
oblique,  or  a  laJenoiis  cylinder.  If  a  plane, 
to  v^iidi  the  axis  of  the  cylinder  is  perpendi- 
cular, cut  through  every  fide  of  the  cylinder, 
the  fedion  is  a  circle,  and  if  the  axis  be  in- 
clined to  the  plane  that  cuts  tlirough  them, 
the  fedtion  is  an  cllipfis.  7'he  lefs  the  angle 
in  this  cafe,  the  more  oblong  becomes  the  el- 
lipfis.   It  is  thu^  alfo  in  conic  felons. 

CYTfOSURA.  A  name  given  by  many 
of  the  old  wrilen  to  the  confleUatian  which  is  ' 
otherwife  called  Ur&  Minor,  or  dK  Leiler 
Bear.  TheGreelcs  prettflded  dttt  a  nymph 
of  this  name,  who  had  been  one  of  die  miHes 
of  the  infant  Jupiter,  was  cairicd  op  amo  the 
flcies* 
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DjtMON.  A  name  by  which  fomc,  who  j 
love  obfcure  words,  cal!  the  conftcUa- 
tion  Sagitta,  the  Arrow.  They  have  this  from 
Kircber,  he  fays  the  Hebrews  call  it  ib^ 

DAGON.  A  name  by  which  ionic  have 
called  the  confidlation  Cetus  the  Whale,  liom 
a  fuppofitkn  that  itwas  placed  in  the  heavem 
in  commemonlioii  of  the  iilol  of  that  name. 
It  is  certiin  that  the  Whale,  as  it  is  called, 
has  nothing  of  the  figure  of  a  whale  about  it. 
It  has  the  heat!  of  a  qundrupede,  and  the  paws 
of  one.  Dagon  was  a  Syrian  idol,  and  had  an 
human  head  and  hands  with  a  fiOi's  tail,  and 
the  Jews  called  him  Odir  Dug,  die  Great 

Fifh, 

D AGAIM. .  A  name  hf  wUch  fome,  who 

are  fond  of  uncommon  words,  call  the  oonflel- 
lation  the  Dolphin.  It  is  the  Hebrew  name 
of  that  fign,  and  fig^tiiesonly  aicaiiih. 

DAI  USAR.    A  name  by  which  fome, 

who  arc  fond  of  uneommon  terms,  have  called 
the  lun.    it  IS  one  of  the  Arabic  names  of  that 

luminary.  It  exi«cfies  iber  of  alltbingB.- 

DART.  A  name  of  oneof  the  conftdla- 
tionsof  the  northern  hemilphere,'  commonly 

called  the  Arrow,  and  by  the  Latins  Ss^itta. 
It  is  fuppofcd  to  be  that  with  which  Hercules 
ifaot  the  Vulture  which  preyed  upon  Promc- 


thcus^s  liver.  See  an  account  »f  its€m^^^0m 
undtr  the  articU  Sacitta. 

UAL  AL  CUKSA.  A  name  by  which 
fome,  who  are  fend  of  hard  wotds,  call  the 
confldUitionCaflfepeta.  It  is  the  Arabic  name^. 
and  it  fignifies  inihixmed,  or  ieattd  on  a 
throne>  and  Is  >  only  a  tranfladon  of  die  old 
Greek  name* 

DANAB  ALKETUS.  A  name  by  which 
fome,  who  love  hard  words,  have  called  the 
brightflar  in  the  tail  of  dieconildladon  Cetus.- 
It  is  an  Arabic  term,  and  iignifiesy  in  that  lan-- 
guagc,  the  tail  of  the  Whale.    They  fke-> 
quemly  Aus  named  iuig^eftars.- 

DAVID.    According  to  certain  writer?,, 
and  their  f)  ilcms,  a  name  of  oiic  of  the  con- 
flcllations  of  the  northern  hemifphere.  It 
means  the  fame  wiHi  Perfeus.  Schiller^  Schic- 
Icard,  Hartfilorf,  and  fome  others,  took  it  in- 
to their  heads  to  reform  the  ^here,  and  this 
they  were  to  do  hy  throwing  out  all  the  allu- 
fions  that  were  found  in  it  to. Pagan  fupcrili-- 
tion,  or  but  to  Pagan  hiflory  or  fable.  The 
two  laft  only  attempted  this  by  adapting  new 
nanic5,  or  giving  new  florics  of  the  figures  as- 
they  found  them,  and  they  were  thcicfore: 
much  more  pardonable  than  die  other,  fur  he- 
wouId.be  coneentied  vnth  nothing  left  than^ 
altering  the  figures,  which  would  have  been  ( 
anoccaiionof  tndlefe  confufion,  'Qnis  Schic- 
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kard  left  the  Lion  in      zodiac,  and  only 
inftead  of  the  Netnaean  favage  of  the  Greeks, 
defired  it  might  be  called  die  Lion  of  the  tribe 
of  Judah  ;  but  Schiller  took  the  itgurc  quite 
out  cf  the  zodiac,    and  put  up  that  of 
St.  Thoinas  in  its  place.     It  is  to  thefc  wri- 
ters that  wc  owe  ail  tiiLl't;  new  n?.mes,  but 
they  do  not  agree  in  them,    ischiiitr  calls 
this  old  conlkllation  of  Perfeus  St.  Paul ;  but 
^diidcard,  that  he  may  have  fometliLng  appli- 
cable to  the  Goi^on*8.  head  in  the  hands  of 
Perieus,  makes  it  David,  with  that  of  Goliah. 
•  ^    According  to  thcf'e  enthufiaftic  reformers  of 
tbc  fpherc,  I^a\  id  is  the  name  of  another  cf  the 
conftellation^.  Schiller,  rdblvcd  that  cver}'part 
of  the  heavens  fhitll  prcicrve,  or  fhall  refer  to 
fomc  fcripture-ftor)',  has  formed  the  ftars  of  tlic 
Cants  Major,  or  Great  Dog,  intothbconllel- 
lation.   Schickard  is  much  more  moderate, 
he  prefenrea  die  Dog,  and  only  defires  that,  in 
order  to  keq>  up  a  g^^od  undcrftanding  with 
the  bible,  it  may  be  called  Tobit'sDog. 

DAVID'S  CROVV^N.  A  name  given  by 
HutfiJotf  to  the  Corona  Auftralis,  orconfiel- 
lation  called  the  Crown  in  the  foudiem  hemi- 
^here.  Schiller  makes  it  Solomon's  Crown. 

DAVID'S  HARP.     A  name  given  by 
Schickard,  and  Ibmc  other  entlmfia/Kc  writers, 
to  the  conftellationLyra.    Thcr?  are  a  fet  of 
Aefe  who  will  make  every  confldiation  allude 
to  Ibme  fcriptore-flory.   This  is  veiy  paidon- 
tMe,  while  dicy  do  not  alter  die  figure,  but 
only  give  it  a  new  name,  as  Schickard  has  done 
with  refped  to  this :  but  Schiller  has  gpnetoo 
f^T,  he  alters  the  form  as  well  as  the  name, 
and,  in  place  of  the  H.irp,  puts  the  Manger 
in  which  our  Saviour  was  laid  ;  arran"-tn  f  the 
Ibrs  under  a  new  form.    This  mokes  confu- 
€on. 

i)AULO.  A  name  bf  wUch  ibine,  who  i 


are  fond  of  hard  woids,  call  the  conftellation 
Aquarius.  It  is  the  Syrian  name  of  the  liga. 
The  Hehcews  called  it  Deli. 

•  DAYS.    There  arc  feveral  ditTerent  ways 
to  count  the  days  ot  die  year,  and  they  have 
been  varioufly  employed.  •  Some  have  taken, 
for  the  beginning  of  the  civil  day,  the  moment 
of  ^e  fun  riiing.   This  was  a  very  early  cuf- 
toTOi  the  Chaldaean  aftronomers  of  old  time 
began  it.    Others  have  taken,  for  the  begin- 
ning of  the  day,  the  moment  of  the  fun's  fet- 
ting,  ar.d  the  Italians,  and  many  other  nations, 
do  It  at  this  time  in  all  their  civil  computa- 
tions. Otfa^  have  meafured  the  extent  of  the 
day  by  the  time  which  the  fun  takes  to  return 
to  the  meridian,  and  this  is  thecuftom  at  this 
time  received  in  moft  parts  of  die  teamed 
world  ;  but  with  this  diftindtion  in  the  various 
computations,  that,  in  all  civil  confiderations, 
the  day  is  fuppoled  to  begin  at  tnidju^ht; 
and,  in  aftronomical  calculations,  it  is  fup- 
pofcd  to  begm  at  noon.     They  be^in  at  the 
moment  when  the  fun  pafles  through  theme- 
ridian^  and  count  the  four  and  twenty  hours 
into  thetemi,  fo  that  their  day  ends  exaclly  at 
noon  the  day  afterwards, 

Notwithftanding  that  allihefe  fevenl  man- 
ners of  counting  the  days,  agree  together  in 
tliis,  that  they  all  mcafure  the  day  by  the  re- 
turn of  the  fun  to  one  of  the  great  circles  of 
the  fphcre,  the  horizon,  or  the  nicridi.ui  of 
the  place  where  the  computation  is  made, 
there  is  a  great  difference  betirecn  them  i  for 
the  dumtion  of  the  day  is  not  the  iame  ac- 
cording to  thefe  feveral  manners  of  counting  or 
mcafuring  it.  The  day  is  more  unequal  a  great 
deal  «  hen  it  is  counted  from  the  rUlng  or  the 
f-ttiiig  of  the  fun,  than  v.  hen  it  IS  counted  by 
iti  pallage  over  the  mcridiu.'i. 

It  is  true  indeed,  that,  under  the  equator, 
the  days,  which  terminate  at  the  horizon,  art: 
the  moft  limply  and  the  moft  equal  that  it  b 
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poWetobes  opewldiatiadier,  beenife  die 
people^  who  inhabit  there,  have  the  two  poles 
of  ittw  cardl  on  ^eir  horizon,  which,  con- 
cwring  wth  a  circlf  of  declination,  cuts  or 
iftterfe£b  perpendicularly  the  equincwflial,  and 
the  parallels  which  the  fun  defcnbcs  by  his  di- 
urnal revolution :  but  out  of  the  region  which 
as  under  die  equator,  dw  boriMa  cula  tliefe 
pafaflcb  obliquely}  vrtienoe iti lbUo«a»  Att 
die  di]fa  bcoonie  moie  and  noR  unequal  iridi 
ngpttd  to  one  alMidNr«  the  more  we  are  re- 
moved from  the  equator  and  the  polar  circles ; 
beyond  which  the  fun  appears  whole  days 
without  ever  letting  at  all,  and  is,  for  other 
days,  hid  beneath  the  horizon  without 
ever  rifmg.  It  is  eafy  to  fee  therefore  diat  die 
mediodof  ceuniiiigdieday  by  the  rifmg  and 
Atdng  of  die  iun,  ia  notdie  moft  unim&l  or 
die  beft,  iieeing  diat  dicie  aie  places  wbeic  it 
is  quite  impra^cahle. 

It  is  with  great  reafon  therefore  th:?t  the 
aftronomers  have  taken  care  to  determine  their 
obfcrvations  hy  days,  which  arc  mealurcd  by 
the  return  of  the  iun  to  the  mcadian,  for  this 
cuts  perpendaculaily  die  cquator>t  in  die  lame 
nanner  aa  diepandlditidUch  die  fun  delcribes 
m  hit  Aumal  levofadon  i  and  wluch  arc^  in 
cenfequenoe»  equal  to  thofe  whtdi  tenninate 
at  the  horizon  under  the  equator. 

Kotwithftanding  that  theie  days,  meafurcd 
by  the  revolution  of  the  (i:u  with  refpe^  to  the- 
meridian*  and  which  are  thofe  ufed  by  aftro- 
nomers,  are  like  thofe  meafured  by  the  return 
IP  dK  horiconunderdie  equalor»  aa  fimpleand 
aacqttdteane  aoodieraf  canbediolcns  and 
Bohridiflanding  diat  every  daf  of  die  pear  be 
of  die  fiine  extent,  aoconling  to  diia  meafure, 
on  all  parts  of  the  earth,  we  (UU  are  ftnfible 
of  two  other  kinds  of  inequalities  in  them,  the 
one  of  which  depends  upon  the  annual  motion 
of  the  fun  in  the  ecliptic,  and  which  is  in  dif- 
ferent degrees  oi  iwittncSs,  or  <iownefii,  as  the 
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Ibn  appeMchei,  or.b  dlAaitt  fiiam  hit  apogse 

and  perigee  ;  and  the  other  is  fmfed  by  the 
obliquity  of  the  ecliptic  with  regard  to  the 
equinoctial ;  whence  it  follows,  that  equal  parts 
«  >f  the  ecliptiv,  palTcd  over  by  the  proper  mo- 
tion of  the  fun,  do  anfwer  not  to  equal,  but 
to  unequal  parts  of  the  equiuodial.  To  con- 
ceive die  dilcience  wlddi  tliere  is  between 
die  daj  and  the  mean  «•  aie  t» 
coofider  that  Ae  true  day  is  neafived  by  dv 
return  of  the  fun  to  the  fame  meridian,  u^uck 
is  compofed  of  the  whole  revolution  of  the 
equinoctial,  which  is  three  hundred  and  ft  ty 
de  grees  more  than  the  ar»-  oi  the  equator,  v*  lach 
anfwers  to  the  daily  motion  of  the  fun  in  the 
ediptic  Widi  regard  to  the  mean  day,  if^iich 
ou^t  to  be  of  equal  duntion  diroughout  the 
ndbole  cotide  of  die  year,  it  tsmeafiued  bjrdie 
revolution  of  the  equinodial,  whidi  is  three 
hundred  and  fixty  degrees  joined  to  the  mean 
dnily  motion  of  the  fun,  wfai^  is  filty-nilMS 
minutes  and  eight  feconds. 

Now  as  the  revolution  of  the  equlno^lial  is 
a  roiT-mon  part  of  the  true  day  and  of  the 
mean  day,  the  diftcrence  between  the  extent 
or  duration  of  dide  two  dap  confiib  entirely 
in  that  TPdiich  diere  is  .between  die  mean  <bi]y 
laovenient  of  the  iun»  which  it  Jifty-nine  mi* 
notes  and  eight  feconds,  and  its  true  daily 
movement  in  right  afcendon :  as  this  is  the 
cafe,  we  may  determine  immediately,  and 
without  any  iiypothefis,  the  difference  between 
the  true  day  and  the  mean  day,  at  any  time 
of  the  year,  in  this  manner. 

Havmg  obferved,  on  any  day  of  the  year, 

or  pardcdarly  on  any  day  near  to  one  of  the 

equinexa»t]ictnie|iaceofthefun,  by  meant 

of  talcij^iismetidianhe^lit^orbyanyofthe 
methods  let  down  for  that  purpofe  under  the 

article  Sun,  we  may  determine  its  tm?  place 

for  the  r.iine  day  of  the  year  foil owin:^ ;  an??  we 
ihali  have  ita  mean  mcKion,  whici)  anfwers  to 
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the  interval  between  thrfc  obfervations.  This 
bciDg  divided  by  three  hundred  and  fixty-five, 
when  it  is  a  Common  year,  w>U  give  the  fun's 
mem  daHy  motioflj  which  will  be  found  to 
bo  ilAy^Akw  mimitBS^  cighi  ftcondi^  sn4  fi^ 

As  in  c^wiy  mean  digr  the  liin  nins  dirough 
the  whole  eqinhodial,  or  one  of  Us  pondlds, 
*liich  ii  threehtindicd  end Iwty-five deuces 

more  than  its  daily  meanmolion,  which  wehave 
sdready  found  to  be  fifty-nine  minutes,  eight  fe- 
conds,  and  fifteen  thirds,  we  (hall  find  that, 
as  three  hundred  and  fixty  degrees  more,  fifty- 
nine  minutes,  eight  feconds,  and  fifteen  thirds, 
is  to  three  hundred  and  iixty  degrees,  fo  is 
tiKiity-lbiir  IwttiB  to  the  whole  time  of  the 
iMjuino^Ka]  tekot  by  die  fun  lo  return  to  the 
meiidient  wfaidi  wt  find  to  be  twenty-three 
hours,  fifty-fix  minutes,  four  ieoonds,  and 
four  thirds.  This  meafures  very  nearly  the 
tmie  which  the  fixed  fbus  take  to  leoira  to 
the  meridian. 

The  daily  revolution  of  the  fixed  ftars  being 
thus  known,  we  are  to  ublcr vc,  in  the  courfe 
of  the  year,  the  hour  of  the  pa/Tarre  of  the  fun, 
and  of  fome  one  of  the  hxeu  ibus  through  the 
meridian ;  if  the  pendulum  ii  leguialed  ac- 
cording to  the  mean  movement^  that  is»  if  it 
advance  exadfythtee  nunuiet  and  fifty-fix  fe- 
conds a  day,  the  difference  between  the  time 
of  the  daily  revolution  of  the  fua»  and  that  of 
the  ftar,  will  meaiiiR^  forthat  dagri  die  equa- 
tion of  time. 

If  the  pendulum  do  not  advajice  precilely 
that  quantity,  v.  e  Ihall  fmd  tlic  difference  from 
three  mmuto  hlty-loc  feconds,  and  we  arc 
to  add  diis  lo  firft  ^Saeux :  if  the  pcn- 
dulum  advance  more  than  tfane  minutes  fifty- 
fix  feoon^  this  tatobe  ntiendied»  aid  wt 
IhaMttntfae  fiune  maoMr,  haMlhs  cquitioii 
«f  time  fiar  the  ipm  day; 


-  DECLINATION,  C/rr/^r  e/:  Any  great 
circle  of  the  fphere,  which  is  carried  through 
the  two  poles  of  the  earth,  and  through  a  ftar, 
IS  called  by  this  name,  becaufe  it  is  on  theie 
tinJea  diat  afttonomen  oount  die  dilfauice  of 
Aatflar  from  dte  equator,  llw  it  caM  ila 
declination,  and  is  die  caan^kment  of  Hi  di> 
ftaiice  from  the  pole.  At  CiacfcU  ^lle 

.  DECLINATION  of  a  Star,  A  term  ufcd 
by  aftronomen  to  expieA  the  place  of  a  ftar 
indiel^hflreof  ihehaaveni»  meafiimdiBdi^ 
flancefimnthe  equamr.  Thia  ctfde  is  dm 

ftandard  or  place  from  which  the  meafure  of 
declination  is  caken^  and  the  fecondaiy  ctrdei 
to  the  equator,  which  are  thence  called  circles 
of  declination,  are  the  means  of  mcafuring. 

The  equator,  wiuch  is  this  iiandard  of  mea- 
fure,  is  a  cirde  dnwa  qnilerainid^eoi»» 
caveffihcreefdke  htevem  at  equal  diflance 
from  the  t«M>  polea.  The  feeoiMlaiy  circles 
to  the  equator,  or,  as  they  are  ufuaUy  called^ 
the  circles  of  declination,  arc  a  number  of 
circles,  as  many  as  tliecAfcrvcr  picaks,  drawu 
through  the  fevcral  parts  of  the  hca\  ens,  but 
all  fo  drawn  that  they  cut  the  equator  at  right 
angles,  axid  pals  through  both  the  poks  of  dMS 

When  die  dedinatkm  of  any  ilar  is  to  be 
deibqbed,  the  obftrrer  immedialdy  eonceivca 
one  of  thefe  cirdca  of  dedinadon»'  drawn 

through  the  point  of  the  heavens  in  winch 
that  ftar  is,  and  thus  cuttix^g  the  equator  at 
right  angles,  and  paffing  durough  both  the 
poles  ;  the  declination  of  the  ftar  is  then 
foon  known  j  for  as  every  circle  js  cornpoied 
of  dune  hundred  and  fiz^  equal  degrees,  the 
am  of  diis  cirde  of  dedimtliQn»  imeitqjted 
betweeii  die  pomt  of  die  hcaveus>  occupied  hf 
the  ftar,  and  the  equator,  being  meafined,  gives 
die  dcdiaaiion  of  die  ftv.  As  dw  dv  mqr  be 
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«i  die  iicift)i«  «r  Oft  Ibiitb  fide  of  the  equa- 
tor, the  place  of  it  is  genf  rally  determined  by 
addirg,  the  term  north  or  louth  to  the  meafurc 
of  its  decliii.ttion.  As  thefe  circles  of  decli- 
nation are  conceived  at  pleafurey  Htxj  are  as 
eafily  cairkd  through  one  part  of  die  heavens 
M  enothcTy  and  confequenilj  the  filnaiioai  of 
«U  ftan  are  ea%  dcftribcd  fcy  dicin. 

•  DEGRKE.  Aftronomcn,  to  alHft  them- 
felves  in  their  meafures  and  calculations,  ima- 
gine every  circle  to  be  divided  into  three  hun- 
dred and  iixty  degrees.  This  being  under- 
lloed  of  a  dide  generalljr  coiifidend»  a  de- 
^ee  being  the  thiee  hundred  and  fistieth  part 
of  a  ciid^  b  a  fixed  thing,  and  fenrcs  as  a 
meaiiire  for  the  diftances  of  thp  heavenly  bo* 
dies :  ilnce,  be  the  dfcle  of  wbet  extent  it 
will,  a  degree  being  a  regular  portion  of  that 
circle,  bears  a  certain  and  a  known  propor- 
tion to  its  whole  circuii)fefeoce.  S<4  Ci&cli. 

*D£LFH]NUS»  dt  iH)#r.  One  of  die 
^oofldlationa  of  ihenor^temhefiM^lKfeyineii- 
tioned  by  all  tfafs  aflroooBiical  witers,  and 
containing  leveral  confiderable  ftars.   it  is 

one  of  the  forty-eight  old  con0ellatlons  men- 
jtiofied  hy  the  Greek  aflrooomers,  and  pro- 
bab!y  brought  by  them  in  the  time  of  Thales, 
or  ^ibout  tj\it  period,  from  among  the  £g^* 
tiaru. 

It  ii  of  ao  gieat  extent  hut  in  proportion 
p  ibit  fyuit  it  ncoipiea  in  die  heavem*  it 

comprifes  a  large  number  of  ftars,  as  well 
ufyaoA  of  oonfiderable  ftze.  It  is  well  that 
we  have  the  name  of  Dolphin  affixed  to  this 
coniVelladon  by  all  the  writers  who  have  men- 
tioned it  for  by  the  hgure  that  is  gn  cn  of  it, 
(and  by  the  ilaib  alluded  to  at  all  times  as  com- 
fokA  in  it,  that  (ecms  to  have  been  die  on- 
Ipnal  figure)  it  woidd  aot  he  cafy  to  fay, 
aihat  m  fteuM  it.  The  aflrcmoini- 
eal  defigioen  have  heen»  ia  gnendi  too  much 


ike  the  hcrald-painten  of  the  peefent  tine^ 

and  the  animals  in  the  heavens  are  no  more 
ike  any  on  the  earth,  than  thofe  which  we  fee 
in  coats  of  arms.  Their  fiiakes  have  all  got 
hair  upon  their  heads,  their  bears  have  both 
long  tails,  and  dui  .Dolphin  ii  twiAnl  ahnoft 
into  a  figure  of  ejght.  TheDaJiiUat  how^ 
ever,  has  been  at  all  times  unfortunate  in  thit 
refped.  It  is  one  of  the  ftraiteft  Hih  in  the 
Tea,  and  the  Icaft  likely  to  twift,  and  bend  it- 
ieh  about ;  but  our  very  fign-painters  have 
made  it  as  curve  as  a  rainbow.  This  Dolphin 
of  the  ikip  IS  ui  form  a  fiat  thick  hih,  with  a 
monftRHie  head*  a  ftirned-up  nofe,  in  dtenuui- 
aerofahog}  tthaatiiolai|efin»attfaeg^]t, 
andan  honeontil  tail  |  it  liaa  alfii  a  longfin 
down  die  back.  The  writers  on  natun|I  hi* 
0ofy  have  difputed  about  mo  fi&  under  thit 
tuune,  one  of  the  porpus,  or  whale-kind,  and 
another  imaH  one,  acoryphxna.  The  aftro- 
nomen  fccm  to  have  compofed  their  iiih  out 
of  both  i  the  iin  on  the  back  belongs  to  the 
coryphxna,  the  tmiAecie  tail  to  the  whale, 
and  die  nofe  to  connHui  report  Howibever 
diis  be,  die  head  is  bent  a  fitde  ^ovnwaid, 
and  the  tail  is  turned  up,  the  lower  part  of 
the  bodf  being  loaned  into  a  dicular  bend* 
ing. 

The  conlicliations  in  the  neighbourhood  of 
the  Dolphin,  arePegafus,  the  Fox  and  Goofe, 
die  Arrow,  and  the  Eagle,  and  at  fonie  di-> 
ftanoe  hdow  is  Aquarius.  The  Ddpiiin  oc- 
cupiet  a  Ipace  betNiwn  die  Horiei  d»  Eagle, 
and  the  Foxj  hut  die  conftdiadon  ni^jht 
have  been  made  larger,  and  diere  are  feveral 
unformed  flnrs  fhat  might  have  been  taken 
into  it.  TIil;  horfe's  head  comes  very  near 
the  lower  part  of  the  Dolphin's  body,  the  Fox 
is  over  his  head,  and  the  Eagle  ts  on  tiie  other 
fide  of  him.  ^ow,  but  at  aififlance»  are 
Aquarius  and  Capficom. 

The  undents  allowed  ten  flaia  Id  the  con-  . 
ftdladon  of  the  Dolphin,  Ptolainy  fttt  down 
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fo  many,  and  we  know  he  was  die  fiiittifiil 
follower  ofFCppatchus,  who  made  the  firft  ca- 
talogue of  di^  s  Tycho  prcferved  die  lame 
account  j  but  Hevditis  zaiied  the  number  to 
fourteen ;  and  Flamftcad  has  added  Icfs  to  his 
account  in  this  than  in  mofi  of  the  other  coii- 
ftellation?;  with  him  they  arc  only  eighteen. 
Of  thcfe  tlicrc  if  not  one  ftar  of  the  firil,  noi 
any  allowed  to  be  of  the  fccond  magnitude, 
but  there  are  feveral  of  the  third,  and  they 
make  a  very  brigtit  figure }  one  of  diefis  to- 
ward the  upper  part  of  the  head  is  particu- 
larly lucid,  and  perhaps  dcferves»  though  it 
has  not  been  allowed  it,  the  honour  of  being 
referred  to  the  fccond  magnitude.  The  ftars 
of  this  conftflbtion  ire  in  general  about  the 
upper  p;irt,  on  the  head  there  arc  two  confi- 
derable  ones,  and  two  aiore  on  dw  fin  of  the 
gills  i  there  are  four  or  five  about  the  upper 
part  of  the  body,  and  the  reft  in  general  are 
fituafied  on  or  about  die  tail,  and  in  particti- 
lar  one  bri^t  one  of  die  diird  magnitude  is 
placed  toward  its  verge,  and  near  die  middle. 

Notwithftandlng  that  it  appears  moil  pro- 
bable, the  Greeks  received  the  figure  of  this 
conftellation  from  the  Egyptians,  they  have, 
according  to  their  cuftom,  applied  a  part  of 
their  own  iabulous  hiilory  to  it,  as  if  to  con- 
vinde  mankind  dial  it  was  tfacmfelm  who  had 
deviied  It.  Thef  tdl  diat  when  Neptune 
waa  in  a  humour  to  many  Amphitrite,  the  lady 
was  not  quite  complying ;  (he  fled,  they  tayi 
and  while  many  were  in  fearch  of  her,  one 
whofe  name  was  Dclphis,  found  her,  and 
ufed  2  {n-eat  deal  of  eloquence  in  his  plea  to 
her  to  marry  die  deity }  he  prevailed,  they  lay, 
and  the  god,  in  return  at  his  death,  took  him 
into  dw  IcBy  where  he  ffnt  him  a  new  life  in 
dietoiof  afifli,  one  of  the  moft  beaudfiil 
oflhedecpi  aDdafiwwaidi,wididieoonient 
cf  jQfdter,  r^fed  the  fiflif  'wtadk  had  oonlinBed 
to  be  cdlcd  by  die  jnoe  of  dK  Aoittl  iotor- 
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celftr,  Sneo  the  heavens.  This,  however,  ai 
a  tound-about  fioiy }  there  is  lomediing  in  it 
out  of  the  common  courfe  of  transformations, 
and  there  were  thofe  among  the  fabuliib  who 
were  diflatisficd  enough  with  it  to  fcek  a  new 
origin  for  the  conllellation. 

They  fay,  that  Bacchus,  wIkh  the  fuilors, 
in  whofe  vciicl  he  was,  were  about  to  run 
away  him,  cauled  hb  foOowen  to  play 
fome  pecidiar  mufic,  in  coofiquience  of  which 
the  manners  danced  and  laped  about  die 
deck,  till  at  length  they  <me  by  ofle  jumped 
<:  ver-board ;  and  as  foon  as  they  reached 
the  fea,  were  transformed  into  Dolphins. 
They  add,  that  Bacchus,  to  perpetuate  the 
memory  of  the  event,  placed  one  of  the  fifhes 
in  the  ikies.  Ohexi  make  this  celeftial  fifh 
die  very  Dolphin  diat  reomd  Orion  on  its 
bade,and  carried  hun  an  Tienanv  i  and^duy 
lay,  tliat,for  this  fcrvice,  Apollo^iidio  loved  the 
mufidan,  placed  it  in  the  heavens.  One  of  the 
(lories  ha?,  doubtlef?,  as  much  to  do  with  the 
origin  ci  the  conlleilation  as  the  otlicr,  and 
the  Dolphin  in  the  flcics  has  about  as  much 
to  do  with  the  Dolphin  in  the  fcas. 

DELTOTON.  A  name  by  which  feme 
aftronomers  have  called  the  conftelUtioa 
more  ufually  known  by  the  name  of  the  Tri- 
angle. The  conftellation  was  formed  by 
the  Egyptians,  and  reprelented  the  figure  of 
dieiroountry,  Egypt  being  of  a  triangnbur  fiinn* 
Theiff«fdI>cltDii»  inthellgypdanlang;ua|^ 
fignifiea  a  rich  or  ^citOe  country. 

DENTALIUM.  A  conftellation  offered 
to  the  aftronomical  world,  and  compofed  of 
certain  untonocd  ftars  near  the  {boulder  of 
Aquaihii. 

The  acatMe>  under  who6  oiat-Hnea  thafe 
dan  we  compiiftd,  ia  a  Ihdl-fifli,  an  inhabi- 
tant of  die  ihallow  fees,  and  is  frequent  in  the 
wikftinBa  of  d*  curiow*  Jt  haa  iia  name 
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J|tomdieiefanblani:e  which  it  bears  to  the  tufk 
flf  ibme  animal*  and  is  defchbed  by  all  who 
^ave  written  on  namral  hiftory. 

It  is  a  finaU  conltellation,  but,  for  its  ex- 
tent, it  contains  a  confiderable  number  ot 
ftara.  The  conftellation3,.betwe«n  wWch  it  is 
placed,  are  Aquarius*  tike  Dolpbiii^  Antinoitt, 
and  CapriMni.  lb  open  part,  or  mouth,  is 
fowafds  Antinous,  and  its  extremity,  orpoint, 
(Omnls  i^quarius.  This  point  comes  vet)' 
near  the'fhoulder  ol  that  figure,  and  the  lower 
part  of  the,  bend  of  the  fhell  is  alio  nc.ir  the 
hand,  and  a  part  of  the  robe.  1  he  taji,  or 
lower  part  ot  the  DolpUn,  is  over  the  open 
part  of  this  confellaikiiH  butat  fomediflaace  j 
cue  of  ilie  bands  of  Aniinoiia  ia  vatf  near 
to  Aa  fiuna  open  pait,  and  die  head  of 
the  figoCaprioQcn  is  imder  it. at  adiibnce, 
about  equal  to  llkttat  which  the  Dolpbio  is 
above  it. 

The  conrplci!ou5  ftars  in  the  Dentilivim  are 
fifteen,  and  they  are  diijpofed,  as  it  were,  in 
four  cluftcrs  at  fome  diftance  from  one  another. 
The  hxl^  cluiler  confiib  of  five^  and  marks 
die  mouth,  or  opening.  Oim  it  phced  at 
oacb  limit  of      Ihdl,  but  thde  am  both 
fimUones*  ThedmeothcaamiiiMmdbe- 
tmcn  thefe,  and  am  larger,  two  are  nearly 
upon  a  level  with  one  another,  and  die  third 
is  lower  on  the  Ihell.    The  fecond  cluftcr 
CMifiib  of  three  little  ftars,  it  is  at  fomtdifr 
tancc  above  the  middle  of  the  (hell,  two  of 
them  are  near  tt^ther,  the  dltldisfing|l^  and 
li  a  Vitfe  above  tfade,  andtaedui^lacger. 
Hiedtti^duSvUalfoofdiice*  Ibisisfome- 
ulatb^midthemiddleofthelbell*  andthafe 
placed  nearly  at  an  cqmd  diftance  from  one 
another  j  one  of  thefe  is  on  each  out- line,  and 
the  third  nearly  in  the  midft  of  the  flicll.  The 
fourth  dufter  confifts  of  four  ftars,  or  rather 
of  two  leflcr  cluftcrs,  of  tv.'0  each.    The  firft 

two  ^  um^^  and  »t  fooui  diftaoK  ftvA  one 


D  1 

1 

anodier,  they  ftand  at  a  fmall  fpacefiem  the 

extremity  of  the  (heU }  the  other  two  are  al- 
moft  clofe  together,  and  are  very  near  the 
point  of  the  extremity  :  thdc  are  jult  over 
thefhoulder  of  Aquarius  ;  and  the  third  cluftoT 
IS  ahnolt  immediately  over  his  hand. 

DERCETO.  A  name  by  which  Ibme 
called  the  confleUatba  Cetus,  the  Whale. 
Thb  is  a  name  of  die  Syrian  idol  Dagpn* 

which  was  reprelented  part  human  and  part 
f  fhv,  and  poffibly  the  head  and  hands  of  thi'? 
conlicUation  may  have  been  originally  liui^nn, 
and  only  the  tail  filhy,  as  we  fee  it  at  preient. 
The  upper  part,  thougjh  not  human,  is  not 
at  all  fifhy,  it  b  ndicr  dtttof  a  quadrupede* 

DEUCALION.  A  name  given  by  feme 
of  the  oU  writeison  aflranomy  to  the  conllet- 

lation  Aquarius.   It  was  fuppofcd  to  be  the 
figure  of  that  old  king  of  ThelTaly  exalted  into 
the  heavens,  and  the  urn  with  the  water  com- 
ing from  it,  was  called  an  emblem  of  the  de>  - 
Inge  of  his  time,   in  A<^a&ivs,' 

.  DIAMETER  y«GnraCf.  Thiiistfaetemi  > 
ufed  to  espiefi  a  IBlHt  line  drami  fiom  any 
part  of  the  ciiGumfcsenoe  of  a  circle,  carried 
through  the  centre,  and  continued  to  the  cir- 
cumference on  the  oppofite  part.  This  always 
divides  the  circle  into  two-  halves^  or-  femi- 
cirdes.   S€t  Cikcl^,. 

IXANffiTROB.  Atennwemeefcwiifain 
theoM  Gieekaflninemeiifcfouiiiigtfae  doc- 
trine of  aftrology,  fignifying  what  they  called 
one  of  the  five  a^ieds  of  the  planets  and  coi^ 

ftcllations,  or  of  the  planets  and  fixed  ftars. 
The  Dianietros  of  the  C/reeks  was  what  the 
Latins  called  Oppofitio,  ^d  what  our  albolo* 
gers,  at  this  time,  call  alio  Oppofkion*  The 

lituatiffii^iawlucbtheplMaiidibramlbtti^ 
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in  this  afpe^i,  being  at  one  hundfcti  and  eighty 
degrees,  or  half  a  circle,  diftance.  The  other 
ibura4)eai««Rlbeailij|lllAiOfi»  Qrfyoodu», 
lAm  theplanetaod^tfiMnlogiMlier.  The 

ftstile,  or  hcvgonus,  when  they  wtK  €aatf 
degrees  di0aali  the  quadntfe,  orkttagppos, 
when  they  were  at  ninety  d^rees  diftance ;  and 
the  trine,  or  trigon,  when  they  VffXt  at  QOe 
lnindiLcl  anii  twenty  degrees, 

in  ail  theic  afpettU  ttie  ancients  fuppoTed  the 
planet  and  the  Ibr,  or  ftars,  (bed  routual  in- 
fluence, orxcomdiMiiwpG^i^iiHMiomfi^ 
ene  anocfaer,  and  that  fiam  tbii  iluy  oo-opc- 
galed  together  in  mojelliflg  the  evafts  of  fub- 
lunary  things.  From  thefe  they  preiagcd  the 
fate  of  kii^donw^  m4  the  fortvo^  <tf  ff^vf^c 
pcrfoos. 

DiDYFOl.  A  name  by  which  the  Greek 
writers  haifc  fiamrtiniM  c«JM  ^  conflpU^tion 
Gemini* 

PlOSCUltl.  A  name  by  which  fome  of 
die  Gred»  have  called  the  cqoifell^fton  Ge- 


DIPHDA,  or  DiPHDA  Al  Auwal.  A 
name  by  which  fome,  who  are  fond  of  hard 
words,  havecaUed  Aelbr of  thpliiil  magni- 
tude in  diefaiifaemhmii^hwfe  whi^ieat 
Che  bottom  of  dtevmeroT  Afimhm  or  in 
die  moudl  of  the  fouthern  fiih.  Tb^  9U0 
ca!!  itPhomal  Hault,  which  is  fpcit  commonly 
fontahaut)  and  fignifies  the  mouth  of  the  ftfh. 
The  term  Diphda  Al  Auw^l  &$pi6f*  iUoa 
Frima,  or  the  Frog. 

mWEU^TU.  A  namp  If 
imtt  who  awfandof  Mni  iiMii  mm4h  call 
die  cadkUaien  e— mwily  taioiro  hy  dwt  of 
«>:    Awiga.  Iciton»afiliotdGttfkiw«»% 

DISTANCE  tf  m  Oi^.  Opticiana 


coftiine  this  term,  v^ue  as  it  is  In  iis  luturc* 
within  certain  bounds  :  though  thefe  alio  are:^ 
in  dienileivies,  indrmtminaae  enough,  yet  diq^ 
ftrvoto  llmiticaliide,  Wfaeii.dw  finfroe 
a  lena,  or  nagpiil|«ig^a6,  wluch  b  tuoed 
towards  an  objed,  is  final],  oompaved  nidi 
the  fpacc  between  the  ob|e<S  and  the  lem* 
th.it  ohje(5\  is  faid  to  be  diftant  from  the  lent* 
In  the  lame  manner  an  obje^^  is  faid  to  be  dif- 
tant  from  the  eye,  when  the  aperture  of  the 
pupil  of  the  eye  is  finaU  in  companion  witii 
the  %oce  between  the  eye  and  the  objed. 

DISTANCE  CIRCLES,  tr  Ciftcw  ^ 
DISTANCE.  A  ttna  died  by  aftronomen  to 
express  certain  great  circles  of  the  fpfacre, 
means  of  which  they  meafure  the  diO^ancc  of 
any  two  ftars,  or  any  two  points  m  the  hea- 
vens, and  by  which  they  ai|o  meaiure  the 
dtameters  of  the  Iai;ger  luminaries,  as  diey  oc- 
cupy the  fpace  bcivean  two  (iicb  firinfi  by 
ibeirbigMA.  Tboiifeof die  cinte  ia 
evident  and  ¥Biy  great,  but,  in  mder  m  im^v* 
fluid  them  perfedly,  we  nuft  have  aMauife 
Co  oeitain  other  circles. 

In  the  firft  place,  we  are  to  underftand  what 
is  that  great  circle  the  hori^t,  which,  di' 
vidiog  the  whole  concave  of  the  hcavem  into 
t«Dbcmi^^hefes,flknn  the  place  in  one  of  the^n 
iriiemtbe  poiola  to  be  raeafii  wd  aie  ftmrtpd  | 
and,  afttrtfaeflxpiaiiiifig,  ioalinrvwidi,  tb» 
naiBK  of  tbofe  cttdet  of  tipo  kuide  which 
have  immediate  reference  to  diis,  we  0i4|| 
eaAIy  lead  the  moil  unexperienced  to  the 
meaning  o]  this  circle  of  diilance,  aod  put  him 
mto  a  way  oi  dividing  and  portioning  out  th# 
heavens  with  all  po&hle,  at  leail  aU  aeccilaiy, 
piediian. 

IntbeiiftflaflodMi,  Arliafiwilii  a  gi«it 
drOKof  d^iphem^  «iMfian9pifi8<hni# 

either  that  point  of  the  (mfyot  flf  die  earth  on 
which  the  ob&rver  fbnd«,  or  elie  through  the 
centieof  thc  earth  paialkttoit  Inthefiril 

of 
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oftheCc  CiHet  it  is  called  the  fenliWe  horlzofi, 
in  the  other  the  rational  hori zo n ,  T  h c  ic  m  i  l  ht 
feem  two  cuckis  of  great  dtlbnce  from  one 
another  in  tficrliafltnii  ia  w  fiMdi  tHejr 
jlB,.iB  fcalky,  itthc  wlMteMlMice^r  ft  (tenl- 
jiianettroftheeMh,  diiader»  BKaMhMgh 
4Uito-ai^  gretit  thing  widi  itfped  to  us, 

'  |iacitilfi>ptltaftlynothing  with  regard  to  the 
||)liete  of  the  heaven?,  in  which  the  fixed  ftars 
are  [daced,  that  thcle  two  horizons  comcide, 
and  make  onty  one,  their  diftance  bcmg  not  to 
be  perceived  in  the  nkeftoWtfVidons,  or  dif- 
tinguiihed  by  th*  bcft  iafauawntt.  Nor  is 
Miit  a  mmAui  vhea.  itrt  oonfider  the  eurth  to 
be^  a»  it  tnily  it>  »  point  only,  or  a  thing  of 
rio  mcafurable  quantity  in  reaped  to  that  part 
of  thefphercin  the  heavens,  in  which  even  the 
fixed  ftars  which  arc  nearcft  to  us  are  placed. 
In  eSoSt  then,  not  to  make  coiiiuiion,  by  dif- 
tin^ions  about  it,  tiier e  is  no  viilble  diiFcrence. 

.  If  a  man,  landing  on  a  tefloMin  a  pave- 
ment, ooooebe  Aatflonetobe  amdiAtmf 
Way  in  adimbr  tonut  Mvetaiaipgitaflafe* 
ads,  and  to  terminate  at  its  edges  at  dbeiegion 
of  die  fixed  Aars}  diat  extended  plane,  which 
would  then  be  a  circle,  the  plane  of  which 
pafled  through  the  point  of  tJie  earth's  convex 
fiufacc  on  which  he  (tooti,  will  be  the  ho- 
jizon  of  the  place.  1  his  will  divide  the  con- 
cave of  the  heavens,  as  before  obfcrvcd,  into 
twohemifpheres,  and,  the  one  of  tfide,  bdag 
abowe  ththomoot  wovldbe  vUible,  the  other. 
Wow  It,  invifible,  tdhini,  becaufeof  the  in- 
tervention of  the  earth's  furface.  Thefc  two 
hemlfpheres  are,  from  thisiituation,  ^d  thefe 
circumfttinccs,  called  the  upper  and  the  lower, 
and  d)c  vlAbie  and  the  invifible,  hemifpherc. 
Thus  are  underilood  what  is  the  hoiixoo,  and 
filurt  awaatiie  MM  caprafingittMian* 

AJl  dtefiait  in  Ae  upper  or  yiiible  bemi- 
^bereaiiedioweiiKlKaken,  as  all  Unfe  in 

■  —- ■  *      *      .  .   I    ,1  ,„ 
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it.  But  this  is  only  a  general  difKn^^on, 
Allronomers,  on  many  occaiions,  want  to 
know  how  much  thefe  levcrai  ibrs  arc  above, 
and  M  much  tficy  are  beMMUr  this  faorclMi » 
iNdatWhatdHbuieethef  aie,  not  only  from 
the  horii4^  but  from  one  anodwr.  On  iSst 
determinttion  of  this  rrfts  a  very  gjpeat  pait  pF 
aftronomy,  and  this  is  done  by  means  of  cer- 
tain circles,  of  which  diefis  dfdcs  of  Mance 

are  ibme. 

In  the  firfl  place  then  we  arc  to  underftand, 
diat  the  point  of  the  heavens  which  flull  be 
hnmnfittdy  above  dte  Kead  of  tMe  perfim 
ftuaib^  an  ibii  patanent,  and  Ae  point  in 
i3ie  lower  or  inviflUe  bend^jiliere,  tifakh  ii 
immediately  under  his  feet*  ttufl  be  the  poles 
of  that  horizon,  in  the  centre  of  which  he 
(landv.  The  point  above  his  head  is  called 
the  upper  pole  and  the  zenith  ;  and  the  point 
under  his  feet  is  called  the  lower  pole,  or  the 
nadir.  Now,  whatlioever  circles  are  drawn 
duong^  tlM  poles  of  any  odiercsd^  aiedS* 
fBngttUbed  by  dienanieof  iccondaiyciidestd 
that.  When  we  would  meafine  the  altitude 
of  any  heavenly  body,  we  can  only  do  it 
means  of  fome  circle,  conceived  to  pais  thraT 
thefe  poles  of  our  horizon  :  of  thefc  circles  we 
may  form  as  many  as  wc  pleafe,  for  they  are 
all  imaginary,  and  when  they  are  thus  formed, 
diey  are  fecondary  circles  to  the  horizon.  It 
were  greatly  to  be  wiflicd,  thefe  plaii^ 
and  capicfive^and  thctefeie  inftnidive  t^hhs* 
were  to  have  been  contimied,  but  we  are  t(y 
know,  that  thefe  circles  are  called  asimadiSk 
And  to  meaiiire  the  hei|^t  of  the  fun,  or 
any  (^^r  by  an  azimuth,  is  to  do  it  by  an  SIC 
of  one  of  thofe  fecondary  circles. 

Bcfide  thefc  vertical  circles,  or  azimuths, 
there  are  another  fort  of  circles  dependent  alfo 
on  tfielioffami:  didb are pafaDds,  and  they 
axe  caBed  by  anodter  hard  name  Aknicattta> 
nhi*  Theft  are  drswn  ibgrt  shibhonaon> 

if 
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If  in  dM  fiSUe  hemi^ihciey  and  pinlkl 
widi  1^  dl  die  mqr  uj^  to  the  pde  or 

senidu 

It  foDows  from  tfiis  (hort  explication  of  the 
tzimuths  and  almicantarahs,  that  the  former 
being  votk^,  and  pa/Ting  through  the  poles 
of  tike  horizon,  muik  be  all  equal :  and,  on 
die  contraiy,  (hat  die  rienkuimdit  being 
onlj  paiaDel  to  it»  and  «t  dtffaenC  heights 
heiiwui  it  end  the  icnidi  imrfl  be  unequal. 
Thia  11  the  cafe  :  for  dicy  aielaiger,  as  they 
are  nearer  to  the  horizon,  and  fmallcr,  as 
they  are  nearer  to  the  zenith  above,  or  to  the 
nadir  below:  for  though  it  is  the  cuilom  for 
plainnefs  to  fpeak  only  of  the  upper,  or  the 
vifible  hemifphere,  all  is  underftood  to  refer 
alTo  to  die  lower  or  tflvifible; 

The  horiton,  tia  panOcIs,  and  its  verticaby 
beii^  dius  undeiflood,  diere  vnll  be  no  dif< 
ficulty  to  conceive  what  is  meant  by  circles  of 
diftance,  which  are  circles  concciveil  in  the 
fphere  of  the  heavens,  and  pacing  through 
parts  of  the  upper  htm i fphere,  and  are  neither 
azimuths  nor  almicanuruhs,  neither  verticals 
nor  paraUds,  but  oblique. 

We  have  feen,  that,  in  order  Comeafiuedie 
lAdtude  of  a  ftar  above  die  horinon,  die  me- 
d>od  is  to  conceive  a  vertical  circle  or  azimuth ; 
and,  after  taking  the  place  of  the  ftar  in  the 
heavens,  to  meafurc  the  arc  of  that  circle 
which  is  intercepted  between  the  place  of  that 
ftar  and  the  horizon.  This  arc  of  the  azimuth 
gives  the  altitude  of  the  ftar,  for  it  is  Juft  fo 
many  degrees  high,  as  there  are  in  this  arc  of 
dMt  vertical  drde*  But  we  ina^  alio  have  oc< 
cafion  lo  know  what  is  die  diAHice  between 
two  ftaia  which  aie  In  two  didcient  parts  of 
the  heavens,  and  thisneidier  the  azimudis  nor 
almicantarahs  will  fliew  us,  fmoe  it  caruiot  be 
determined  upon  circles  that  are  cither  vertical 
to,or  parallel  wiin,  die  horizon.  Now  as  all  dif- 
taflces,  in  the  fchcmcs  of  the  hcivcas,  arc  to 


be  meafiiied  onlf  upon  pttt  cfckt  of  dM 

fphere,  it  becomes  neceffiuy,  in  order  In  de? 
termine  the  diftanoe  between  thefe,  to  conceive 
a  great  circle  of  the  fphere  to  be  fo  drawn  that 
it  fhall  pals  through  both  of  tiiem.  A  circle, 
thus  conceived,  is,  from  its  ufc  in  meaiunng 
the  diftance  between  the  two  ftars  throu^ 
Mduchittt  drawn,  caHedaciideof  difiancBi 
And  the  dan  ate  to  be  mealM  in  due  rdfpeft 
as  in  aldnide^  bjr  maafiiring  die  arc  of  Aii 
cirde  of  diftanoe  diat  is  drawn  through  thcas* 
for  fo  many  d^rees  as  are  contained  in  the  are 
of  this  circle  intercepted  by  them,  fo  many  de- 
grees are  alfo  the  mcaiure  of  the  «*»ftMKT  qf 
thole  liars  !roni  one  another. 

But  this  is  not  al!  the  ufe  of  thefe  circles  of 
diitancc,  they  may  fcrve  alio  to  mcaiure  the 
diameCen  of  the  larger  Itnninaiies.  IWln* 
dance,  let  us  Itippofe  one  of  die  circles  of  4S- 
ftanet^  drawn  duot^  die  centre  of  die  fim, 
we  dull  eafily  fee  that  the  two  oppofite  limbs 
or  verges  of  the  fun,  which  are  cut  by  die 
circle,  arc  two  points  diffnnt  in  the  fameman- 
mr  as  the  places  of  the  two  liars  in  the 
former  inftance,  and  thar  nothing:  more  is  ne- 
ceftkry  in  order  to  meafure  the  lun  s  diameter, 
duui  to  take  die  arc  of  dMt  cirde,  intercepted 
betwen  the  one  and  the  odicr  lunb  of  die  fun's 
diflc ;  and  dut  die  meafure  of  dw  are,  muft 
be  in  die  hmt  manner  the  aiealttre  of  die  fun's' 
diameter* 

DISTANCE  of  thf  fixed  Stars.  When  we 
caii  our  eyes  in  tlic  lut'ht  up  to  the  concave 
of  the  ikies,  we  lec  u  number  of  ftars,  diffe- 
rent in  magnitude  and  in  luftie.  It  is  eafy  to 
ftparate  die  phuieia  limn  die  fixed  fins  bf 
their  fteady  light,  none  of  them,  except  Mer- 
cury and  Venus,  having  any  thing  of  that  «• 
vid  luftre,  or  t%\'inkling  to  the  eye,  which  wc 
fee  in  the  fixed  ii.irs ;  and  even  they,  hut  very 
htde  of  it  i  and  the  com^,  when  the y  ^ip-' 
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(>ear,  having  yet  more  dead  or  faint  light, 
than  the  moft  remote  of  the  planets. 

The  fixed  ftais  bdiigdittB  diflingiiillied  fto^ 
•II  the  dher  hesvailf  bodiei»  it  remaim  to 
feg^  dicm  M  vaiyingfiNNiiiMie  another ;  this 
■U  only  In  apparent  magnitude,  and  in  the  de- 
gree of  that  brightnefs  which  is  peculiar  to 
them  as  fixed  ftars.  This  dIftin£^ton  is  in 
the  general  in  an  equal  degree  in  both  refpcch, 

•  but  not  univcrfally,  and  without  exception. 
Thofe  of  the  jfixed  flasB  which  aq^pear  larg- 
cft,  appear  alio  brig^te^  and  dw  finaBeft 
'  fiunleft:lhis  would  ttftr  die  diflference  in  ap- 
parent oiag^tude  to  diftance  only,  hut  there 
are  fome  exceptioRB.  We  know  that  dilbnce 
diminifties  light  as  well  as  bignefs,  but  there 
are  the  Syrius,  Aldebaran,  and  fome  others, 
which  ftiinc  with  a  luftre  greatly  fupcrior  to 
the  others,  that  are  of  equal  apparent  diame- 

*  ten;  tfieittetbeie  lslS»ne  ffifibcticeiatte 
brightnefi  of  their  fire.  Thus  mncfa  fetded^ 
when  we  oonfider  the  apparent  bigpie6  of  the 
fixed  ftaiSf  we  naturally  enqinie  alfo  into 
their  different  diftance  from  the  earth.  We 
fee  thcfe  two  ccnfiderations  too  intimately 
united  to  be  feparated  in  our  minds,  for  they 
depend  in  fuch  a  manner  upon  one  another, 
that  when  the  one  is  determined,  the  other 
uturally  lefidia  from  it  Geometty,  a  fd- 
cnee  of  continual  life  in  Ae  ftudy  <^  afiro- 
aomy,  com^noea  ni,  that  in  meafuring  die 
apparent  diametrr  of  an  ob§e£t,  that  is,  in  pre- 

cifc  terms,  the  meafuring  the  an»1c  it  makes 
with  the  c)c,  we  may,  on  knowmg  its  diftance, 
determine  what  is  its  rcnl  magnitude,  or  re- 
ciprocally, if  we  are  ailured  oi  its  real  magni- 
tude,  we  may  dilcover  dua  way  it»  diflance. 

Kow  to  tffing  dua  to  ule  in  tflronomy,  we 
tan»  Kndi  afuffdentd^Meof  accuracy,  de- 
termine  what  aie  the  appareirt  diameters  of 
the  fun,  moon,  and  planets,  and  this  with 
no  great  trouble,  their  diiks  being  determi> 
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nate,  and  well  fecn.  But  it  is  othcrwifc  with 
regard  to  the  fixed  ftars }  we  find  it  extremely 
dtflkuh  to  meafine  dior  apparent  diameler» 
hecaufc  of  the  viiracity  of  tfaetr  Ughc»  and  the 

rays  they  continually  fend  forth ;  dut  twink- 
ling which  they  have  when  ften  by  die  naked 

eye,  not  being  eafily  quite  excluded  in  aftrono- 
mical  obfervations,  and  even  when  it  is,  their 
edges  being  by  no  means  determinate.  Thi» 
is  a  confequence  of  their  being  in  themfdvei 
hodiea  of  Btt^  and  not  lecetving  their  light, 

as  the  moon  and  planets  do»  from  die  fiui,  and 

fending  it  to  us  only  by  reflediatk 

The  moft  familiar  manner  of  determining, 
with  any  degree  of  exa£biefs,  the  different 
magnitude  of  thefc  ftars,  in  order  to  the  fpcak- 
ing  of  them  in  that  rcfpect,  is  by  comparing 
them  with  the  diameter  of  fome  other  heavenly 
body  of  known  dimenfions.  Jupiter  may  be 
cholfen  fiir  dib  purpofe,  aa  that  isdie  planet  of 
winch  wemoft  ocxtaioly  know  the  dimenfions* 
die  moon  and  fun  excepted,  whole  appaientbig- 
nefi  is  too  much  fupetior  to  render  a  compa- 
rifon  familiar  or  converienr.  Now  for  a  firft 
confidcration,  with  this  view  let  us  frlet^  the 
moft  confpicuous  and  the  brighteft  of  the  tlxed 
ftars  of  our  horizon,  let  us  fix  upon  Sirius, 
or  that  in  the  Great  Dog.  In  order  to  view 
diis  dlflin&ly,  apply  a  telefcope  of  ibme  con* 
fiderahle  powuTg  fitppofe  one  of  the  icfn£tiji|^ 
kind,  of  thirty-four  feet  in  leng^,aiid  10  lake 
off  fonw  of  die  nqrs,  and  render  the  view  more 
precife,  ft  is  proper  to  cover  the  obje<^-gIa& 
of  this  telefcope  with  a  paper,  having  only  a 
hole  of  an  inch  and  a  half  diameter  in  the 
centre^  W  hen  Sinus  is  viewed  through  a  te- 
Ukioi^  of  d»s  power,  and  imth  dib  ftridure 
ttpondie  otjeQvgjbfiy  his  dilk  wiD  be  feen  very 
dear,  and  all  diat  twinkling  or  IpafUing  of 
rays,  which  confound  the  fight,  being  cut  oflT, 
his  circumfcrcnr-  will  be  determinate.  "We 
fuppofe  the  time     this  obfervation  chofen  (b 
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that  Jupiter  may  be,  at  the  fame  time,  above 
die  horizon,  to  be  ready  as  the  objcdt  of  com- 
panion :  immediately  after  viewing  Sirius,  the 
telefcope  i$  to  be  di  reded  to  that  planet. 
When  this  haa  been  carefully  viewed,  the  te- 
lefcope is  to  be  ag^  direded  lo  Sinus,  for 
the  diflbrence  is  much  more  plainly  leen  in 
turning  from  a  larger  objc^  to  a  fmaller,  than 
bom  a  finaller  to  a  hirger.  The  alternate  ob- 
fervation  is  to  be  rcve:  .il  times  repeated,  and 
the  reluit  will  be,  that  Jupiter  appears  ten 
times  as  large  as  Sirius.  This  will  fcrvc  our 
purpofc.  We  know  the  apparent  dumcter  of 
Jupiter  to  be  fifty  ieconds,  and  ooniequently 
that  of  Sirius,  being  only  one  tenth  of  that 
meafme,  is  five  feconds.  This  is  not  Ipeaking 
with  a  peifed  prccifion,  but  it  is  fufliciept. 

We  know  then  the  apparent  diameter  of 
Sirius :  what  we  were  to  enquire  was  the  real 
bignefs  of  chat  flar.  Thb^  if  we  can  find  what 
Is  its  diftance  from  the  earth,  will  be  known 
by  the  rules  of  geometry  from  this  diameter, 
or  die  angjie  it  makes  with  die  eye  as  thus 
leen.  Tl^wiUbeaihortmediod,  and  an  eafy 
one,  when  that  diftance  can  be  found}  but  at 
fnAnt  this  is  one  of  the  defiderata  in  aftro- 
nomy.  It  is  certain,  that  all  trials  to  Hnd  the 
difbince  of  the  fixed  {tars  have  hitherto  been 
vain.     1  lie    [lar.illax    would  have  done  it 
eticctuaily,  could  we  uavc  abluiuteiydifcovered 
any,  or  could  wre  have  diibovered  fiich  as 
flioiild  have  been  fufidient  for  meafuring  $  but 
ic  miift  be  oodefled,  that  all  the  accuracy  of 
■ftronomen  has  not  certainly  difcovered  that 
the}'  have  any,  or  if  any  has  been  fet  down,  it 
is  fo  little,  that  itfcems  more  probably  owing  tc 
errors  in  the  obicrvations,  than  to  any  thm- 
in  nature.    All  ti  .:t  we  certainly  know  on 
this  head,  all  trial  is  rctttvcd  as  certainty  by 
aftronomers,  is,  that  they  arc  greatly  more  re- 
mote than  all  the  planets.  Their  diibnce 
ihcfdbic  jnuft  be  immakfy  ff9tlt$  tbat  df 


Saturn"  being  about  three  hundred  millions  of 
leagues,  or  an  hundred  th^'ff^^rH  times  the 
diameter  of  the  earth. 

To  do  all  that  can  he  loward  finding  fome- 
thing  out  with  regard  to  the  magnitude  of 
diefixod  flan,  let  ut  fiippofe  die  apparent 
diamefier  offiSrius,  wluttiK  have  allowed  it, 
diat  is,  five  Ieconds.  If  Sirius,  tidiofe  dia- 
meter is  five  lecofuis,  were  at  die  lame  di- 
ftance  from  the  earth  with  Saturn,  we  ihouU 
cafily  find  his  true  diameter;  this  would.be  as 
the  total  finus  is  to  a  fmus  of  five  feconds,  fo 
three  hundred  millions  of  leagues  are  to  fevcn 
millions  of  leagues,  which  are  the  meafurc  of 
its  diaoKfter,  irtuch  exceeds  more  dian  twice 
the  diameter  of  die  eaith,  and  which,  notwtdi- 
fbndin^  istheleafttharitis  poffibleto  affign 
it,  according  towhatfoevcrfylftemof  diewodd 
we  fhalJ  chufe. 

Now  if,  with  the  generality  of  aftronomers, 
wc  agree,  that  the  fixed  ftars  are  of  the  f.imc 
nature  widi  die  fun  j  that  they  are,  like  that, 
bodies  of  fire,  and  luminous  ,in  themfehres, 
and  that  di^  areaUb  nearly  of  die  fiime  mag- 
nitude, (the  diflance  of  the  fun  bang  about 
ten  thouiand  diameters  of  the  earth,  and  the 
apparent  diameter  of  Sirius  being  to  that  of  the 
fun  only,  as  one  to  three  hundred  anJ  ci:rht- 
tour)  we  fball,  on  thcfe  principles,  li:"', c  the 
diitance  of  bums  from  the  eartli  fixed  .it  three 
millions  eight  hundred  and  forty  thouiand  dia- 
meters of  die  eatdi. 

This  being  received  as  the  diAsnce  u(  Sirius, 
which  is  the  brightcftand  moft  conlptcuoua  of 
all  the  fixed  ftars,  we  muft  fuppofe  that  of 
:hc  other  fixed  flats  to  be  in  -genera]  grc^trr, 
•uid  tliat  of  a  great  many  of  thein  imnien-VIy 
■greater.  In  fpcakiiig  upon  theft:  lubjecis, 
^hcrc  wc  have  lb  few  data,  we  niuit  argue, 
in  a  great  meafure,  on  conjet^ture ;  but  if  we 
agree  with  the  generality  of  philofophers  and 
aflroMnqSy  tiiat  d»  fixed  Aan  are  ail  of  d»e 
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ftme,  or  UtaAf  of  the  fan?e,  magnitude; 
when  we  ^cw,  at  the  faoie  time  with  Sirius, 
which  is  fo  bright  and  fo  large,  the  numbers 
of  others  which  appear  fo  faint  and  fo  mi  nut  ^ 
we  mull  fuppofe  their  diflancetobe  imir.  itiely 
grater  than  that  of  Sinus  from  the  earth. 
This  it  not  confined  abne  to  diofe  which  ap- 
pear  to  die  naked  tjty  for  when  we  have  taken 
die  advantage  of  a  clear  nig^t  to  fee  all  that 
the  naked  fight  will  dilcover  to  us  in  the  hea- 
vens, if  we  dircfl  a  telcfcopc  to  almofl  any 
part  of  them,  we  {hall,  by  its  means,  difcover 
tjthcrs  too  minute  to  be  Iccn  by  the  unaflifted 
organs.  If  \i  be  true,  tliat  all  axe  oi  equal  lizc 
in  thcmfelves,  and  thqr  only  look  finaU  in 
proportian  tt>  ihdr  diffaince,  what  and  how 
inunenfe  muft  he  diat  difbiice  in  thde  ?  Wc 
have  iettieddiat<rf'  Sirius  at  three  millions  eight 
hundred  and  forty  thoufand  diameters  of  the 
earth  ;  the  IcfTcr  ftar-^  we  fee  by  the  naked  eye, 
muft  be  at  an  imrncnfch'  f^reater  diflancc  from 
the  earth  than  Sirius,  and  what  muft  be  the 
diftance  of  thcfe  ?  When  wc  have  viewed,  in 
any  part  of  the  heavens,  the  munher  of  thofe 
wbid)  axe  notto  he  feenhj  die  naked  cjye,  and 
appear  to  our  idlelbopcs,  if  we  apply  fuch 
telefcopM  as  are  of  larg^  power,  and  di- 
re£i  them  to  the  fame  parts  of  the  heavens, 
we  difcover  yet  other  ftars  which  are  too  mi- 
nute to  be  made  vifiblc  by  the  firft,  and  this 
without  any  ciid  or  ftop :  our  inftruments  at 
length  fail  us,  but  the  works  of  this  part  of  the 
Creadon  never.  All  thele  muft  be  yet  more 
and  more  remote  in  propordon  to  dieir  mU 
nutenefi  as (eenfram  the eaidi.  Whatnumhers 
then  could  convqr  the  diibnces  of  the  laft,  or 
of  thofe  yet  unknown,  which  we  fail  to  fee  in 
our  inoft  accurate  refearchc*-,  for  want  of  yet 
more  powerful  inftrumenis.  The  more  we  fee 
of  the  works  of  the  creation,  the  more  wc  muft 
admire  and  adore  its  Author,  It  does  appear 
diat  theimbounded  (pace  is  fiUed  at  proper dif-i 


tances  widi  diefe  ftars :  each  of  thefe  is  a  fun 

and  if  wc  continue  the  inquiry,  reafoning  by 
annlocv,  wc  fhal!  determine  that  each  of  thcTe* 
funs  has  earthy  planet-;  n^lliiig  round  it,  for  to 
what  end  elfc  iliould  they  have  been  created  ? 
In  ihi;;  view,  what,  and  how  amazing  i*  the" 
ftrudhue  of  the  univerfe ! 

Some  of  the  ideicopes  which  are  ufed  to 
this  puipalle,  magnify  to  fi>  powerfid  a  ^icffe% 
that  diey  nuke  obje£b  appear  two  hundred 
times  greater  than  they  do  to  the  n  'krd  eye. 
Now  as  caUint?  Sirius  zlHr  of  the  imt  mairni- 
tuJe,thcdiamcterofthc  fmalleft  of  thofe  which 
wc  fee  with  the  naked  eye,  is  but  about  a  fixth 
part  as  large  as  ital  of  Sirius  ;  conlequently, 
ibme  of  dwfe  whidi  we  difcover  vddi  our 
telefcop(»  appear  twelve  hundred  times  finaller 
than  Sirius,  and  the  other  largcft  fixed  ftars. 
If,  therefore,  we  allow  the  fixed  ftars  to  be  all 
of  the  fame  bignefs,  wc  muft  confidcr  tliefe 
ftars  as  twelve  hundred  times  the  diftance  of 
Sirius  from  the  earth,  and  the  diftance  of  tliat 
ftar  we  have  already  fixed  at  three  miUioiis 
eight  hundred  and  forty  thoufand  times  die 
lUameter  of  die  eaith. 

Vaft  as  dus  appears,  it  is  die  baft  diflanoe 
we  can  allow  to  the  fixed  ftars,  vriiatfiiever 
mediodof  computation  we  ule.  If  we  take  die 
fyftem  of  Copernicus  for  our  guide,  and  con- 
fidcr this  diftance  on  the  principles  of  that  cer- 
tain theory,  we  fliall  hnd  it  yet  vaftJy  greater 
than  at  this  compuution.  It  was  this  im- 
menie  diftance  of  die  fixed  ftarsihundie  eardi, 
that  refulted  from  die  Gopenucan  iyftem, 
which  made  Tycho  Brahe  d^itfrom  it,  and 
form  anodier  of  his  own,  to  folve  the  matter 
on  lefs  amazing  confidcrations.  But  the  error 
of  hts  fervcs  to  cftablifh  the  truth  of  the  fy- 
ftem he  meant  to  invalid  it<-,  and  is  a  proof, 
collaterally,  of  the  rcaliiy  os  uus  yet  more  im- 
mcnfe  diftance.  The  Copernican  (y  ftcm,  to 
which  men>  at      time,  adhere,  and  which 
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the  name  of  Newton  has  rendered  facred,  fup-  [ 
pofes  the  fmi  oiid  tac  ij^cii  liara  to  be  iox- 
akoveable  in  dicir  places.  The  eudi  makes 
a  revolutiaa  aboitt  in  own  axis  in  twen^-three 
houn  and  fifty-ltx  minutes,  andfram  this  mo* 
tioii  of  the  earth,  wiiich,  as  every  thing  about  j 
u&  moves  with  it,  we  do  not  perceive,  reiults 
the  apparent  diurna!  moncn  of  the  fun  anJ 
flars  round  the  earth.  This  nuturaliy  lecnis  to 
bcliom  eali  to  wdt,  becaufe  the  revoluuoa  of 
the  earth  upon  its  axis  is  bom  weft  to  ealh 
The  caith»  acoocding  to  the  fiune  fyfiem,  per- 
ibnns  alfo  an  annual  levolation  round  die  fun 
in  the  fpaceof  a  year,  defcribing,  in  thisievo- 
Itttioni  a  circle  which  is  called  the  ecliptic,  or 
the  annual  orbit  of  the  earth.  There  is  alfo, 
befide  thcfe,  an  apparent  motion  of  the  hxed 
liars,  which  tends  to  form  a  revolution  round 
the  poles  of  the  ecliptic.  This  apparent  mo- 
tionof  the  fixed  fiavs  b  accounted  for  in  the 
faoie  ^rflem  by  a  motion  ahnoft  invifiUeof  the 
eaith  about  that  dide  { a  complete  revolution 
of  which  will  be  performed  in  about  twenty- 
fix  thoufand  years.  It  is  plain  then,  that,  ac- 
cording to  this  fyftem,  the  earth  does,  in  the 
fpace  of  fix  months,  run  through  half  of  her 
annual  orbit,  and  is  carried,  in  this  motion, 
pppofitely  to  the  place  from  whence  it  fet  out, 
and  from  which  it  is  oonfequently  difbnt  the 
double  of  its  diflance  from  the  fun,  that  is 
about  twenty  thoufand  diameters  of  the  earth. 
We  lee  then,  that  the  fame  (br,  viewed  firom 
the  earth  at  any  certain  time,  and  again  viewed 
at  the  diftuncc  of  fix  months,  although  it  be 
obfcr\'0(l  from  the  fame  fpot  of  the  earth,  is  yet 
feen  irom  a  place  in  the  univerTe  at  a  vafl  dif- 
tanoe  from  tbit  whence  it  was  firft  viewed,  at 
a  dfiibnoe  no  left  than  levcn^  dioitland  times 
^Mt  diameter  of  the  earth  ;  for  the  earth  has, 
in  that  time,  changed  her  place  in  no  lefs  a 
fpace.  This  is  an  tmmenfe  diflance  from  the 
frftfpot  j  it  is  indeed  P>gfcaty  that  the  two  an- 
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"les  are  of  no  Icfs  than  ninety'  decrees  each- 
1  lie  itar  fcen  from  the  earth,  whciiiniLi  fiilX 
place,  or  in  the  place  where  it  was  when  the 
firft  ohiecvadon  was  taken,  will  appear  to  an- 
fwer  to  a  certain  point  of  the  firmament  at  an 
infinite  diftance  i  if,  after  this,  we  oblerve  its 
place,  or  the  point  of  the  firmament,  to  w  hicU 
it  anfwcrs  at  the  fccond  obrrrv;;tion,n;adewhcn 
the  earth,    tioni  whence  \vc  view  it,  has 
made  half  its  annual  revolution,  and  cunip.^c 
the  angles,  it  will  be  caiy  to  compute  fo  a;>  tu 
find  the  difbnce  yet  infinitely  greater  i  for  if, 
inftead  of  the  fbr  being  in  the  ediptic> 
we  fuppofe  it  {daced  at  one  of  the  poles  of  that 
circle,  and  continue  the  obfcrvations»  the  le^* 
fuk  will  be,  that  the  ftars,  which  arc  on  the 
ecliptic,  have  no  parallax  in  latitude,  and  that 
what  they  have  in  longitude  is  according  to 
the  dire^ion  of  the  plane  of  tlic  cciipuc. 
When  the  heffc  pofSble  medtods  have  been 
employed  to  difcover  the  parallax  of  the  fixed 
ftars,  whatibcvcr has  appeared lolavoiirdieopi« 
nionof  their  having  any.  Teems,  as  faidalieady, 
to  a  judicious  enquirer,  rather  the  refultoflbine 
little  error  in  theobfeiTntion,  orofthe  veryaber- 
ration  of  light,  than  in  the  thing  itfelf  j  and  the 
confequence  of  thii>  is,  that  the  diflance  of  the 
fixed  fbrs  from  the  earth  isfo  tnunenfcly  great, 
that  the  whole  diameter  of  the  earth's  ocbity 
dke  extent  of  which  is  about  fixty  miOmns  of 
leagues,  is  as  a  point  to  it,  or  cannot  be  con- 
fidered  in  any  degree  of  comparLTon.  Acccnd* 
ing  to  this,  the  real  diflance  of  the  fixed  ftars, 
even  of  the  ncarcft  of  them,  is  great  bcyoiul 
all  computation  ;  and  there  is  all  the  rcalon  in 
tin:  world  to  conclude,  tiiat  tliofc,  which  ap- 
pear fnuUcr  and  fainter  to  ^  eye,  are,  in 
realittr,  more  and  more  diflant  in  a  degree  pro* 
portioned  to  that  firft  difbnce.  There  are 
fbme  who  allow  die  la^eft  of  the  fixed  ftars  no 
apparent  diaiiicten«  but  this  feemi  canying  it 
too£u-» 

POQ« 


biyitizeo  by  VjOOQIc 


D  R 

•  DOG.    One  of  the  conftellatlons  of  the  | 
Jiortheni  hemlTphere.   See  the  articie  Canis. 

«  DOLPHIN.  One  of  th«  conAdladoiis  of 
Aft  .iMNrthem  hemilpbeiie,  fituated  near  the 
'  £l^e.    Far  at  aecwnt  of  the  nianier  and  faua- 
tm  tfibejlarsy  jfir <iir dttiV^  Dslphinus. 

DORADO.  A  name  given  by  {ome  lo 
the  oonftellation  of  the  feuthem  hemilphere, 
nore  commonly  called  the  Sword  Fifh ;  but 
thofe  who  have  formed  the  conflellation,  and 
thofe  who  have  thus  named  it.  Teem  to  have 
had  very  little  knowledge  of  the  fifli  they  meant 
to  reprefent  in  the  delineation,  or  by  the  de- 
nomuiation.  Dorado  is  not  the  name  of  the 
Sword  FUh,  nor  »  die  figure  they  g^ve  of 
that  fyeaia :  diey  call  it  Xiphias,  or  the  Sword 
Fifli,  and  the  figure  is  of  the  Serra  Pifcis,  or 
Saw  Fi  fh .  Far  the fian  an^fod  aadtr  it^  fie 
tb*  article  XiPHiAS. 

iX>VE,  «r  DoTB  mIOlivb-Bkawch, 
Co&UMBA  NoACHi.  One  of  the  new  ibu- 
tbern  conftellations.  It  is  fitiiatcd  near  die 
hinder  feet  of  the  Great  Dog,  and  contains  fen 

ftars.    Fifr  an  account  of  the  fkuatim  of  thtfe  and 
their focjt^  fee  the,  article  C01.UMBA  Noachi. 

1 

'DRACO,  ibelhvgeii.  One  of  the  con- 
fleUations  of  die  nortfaem  henUphere,  and  a 
very  oonfideraUe  one  among  dmn.   It  b  one 

of  dw  forty-eight  old  aderifms,  and  we  find 
it  named  by  the  earlieft  ^Titers  who  havt* 
proife&dly  treated  of  aftronomy.  It  k  proba- 
bly of  Egyptian  origin,  and  Wis  received  ti  m 
them  by  the  Giedks>  among  whom  wc  hud  it 
fiift  mentioned  i  for  the  CKadire  of  thisfoim 
is,  dMM^  not  in  nature,  very  common  in 
dieir  hterog^yphical  writings.  The  Greeks, 
however,  have  de\  ifcd  fables  for  its  origin,  as 
it  their  cuftom  with  regard  to  the  refK 

It  is  a  conftellatiun  of  ver)' great  extent,  anJ 
contains  a  coniulerable  number  of        and  | 
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many  of  them  l.it  ic  ont  s.  Its  bodyistlirown 
into  convoiuuoiis  m  order  to  receive  them  pro- 
perly, and  it  is  reprefented  as  a  fcrpent  of 
enoBmouslaig^  widi  a  head  fooiewhas  like  that 
of  a  bird  of  pity;  but  without  wings  or  te. 
The  head  is  large*  and  has  apair  of  ears  \  die 
body  has  three  of  r!  ofe  convduHons  already 
mentioned,  one  of  them  very  near  the  head, 
the  fartheli  at  a  conjidcrablc  dif^^ance  from  the 
tail,  and  the  other  at  about  the  uucrmcdiatc 
point  between  them.  The  whole  body  is  alio 
bent,  and  carried  in  varied  diredlions. 

The  Dr^on  isfurrounded  by  the  confteUx- 
tions  Cygnus,  Lyra,  Cepheus,  and  the  two 
Bears.  The  foot  of  Henndes,  and  the  dp  of 
one  of  the  Swan's  wings,  come  near  its  head. 
Great  part  of  its  body  runs  hv  the  right  arm, 
right  leg,  and  right  lidc,  of  Cepheus ;  and  'ts 
tail  is  carried  up  between  the  Greater  and  the 
J^efler  Bear,  running  almoft  parallel  with  the 
back  of  the  greater,  and  perpendicularly  to  the 
face  iof  the  Id&r. 

It  is,  liico  many  of  the  conAeDations, 
a  creature  of  the  afoonomen  invention,  fc^ 
there  is  nothing  like  to  it  in  nature,  but  the 
ftars  are  vety  happily  contained  within  the  out- 
line of  Its  body.  The  (Greeks  were  very  well 
acquainted  widi  it;  we  find  they  allowed 
tiiiity<i<»e  ftan  to  it  j  Ptekmy  gives  fo  many 
in  hb  catalogue ;  Tycha  makes  them  thir^- 
two  i  Hevelius  counted  forty,  and  FJamftead 
eighty  in  it.  There  are  three  or  four  very 
bright  ones  about  the  head )  the  reft  are  dif* 
pofed,  in  fome  few  places,  in  a  double  line, 
hut  in  the  greateft  part  in  a  fuig^e  line  alon^ 
the  body. 

The  Greeks  tell  us  that  this  wa»  the  iamout 
dragjon  of  the  Hefperides,  the  creature  ftm* 
guarded  the  golden  apples  tbeie»  and  which 
was  killed  by  Hercules.   They  fay  that  Juno» 

in  reward  for  its  faithful  ferviccs,  when,  it 
was  flain  by  that  hero,  took  him  up 
into  the  heavens,  and  made  this  conftellation. 

Others 
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Others  give  it  another  origin ;  they  Tay,  that, 
in  the  war  of  the  giants,  this  dn^n  was,  by 
tfiofit  ewA-bom  enenuoof  the  gods,  brought 
into  tbecomjMi^  and  oppoTed  toMinem:  die 
goddefs,  diey  add,  taking  the  dr^jpn  in  her 
haiul,  threw  him,  twilled  as  he  was,  up  to 
the  flcics,  and  fixed  him  to  the  axis  of  the 
heavens,  before  he  had  tiine  to  unwind  his 
contorfions.  The  Greeks  arc,  in  many  things, 
thus  uncertain  and  various  in  tiicir  accounts  ; 
we  do  not  know  that  they  had  any  right  tothe 
denomination  of  the  fign,  becaufe  ^babty 
Aey  recehred,  it  with  die  reft,  fraoi  Egypt,  in 
the  time  of  Thales  j  hat,  if  otherwife,  the 
foot  of  Hercules,  coming  upon  the  head  of  tliis 
conftcllation,  feems  to  give  it  more  title  to  be 
thought  the  Hcr[x:rian  dragon  ;  uiilefs,  asfome 
fay,  that  conftcllation  do  not  I'o  properly  rc- 
prdGmt  Hercutea  as  Cetcus,  whom  tfaej  make 
fitther  of  die  nymph  turned  into  the  Greater 
Bear.  If  lb,  diia  may,  if  the  &bulilb  pleaTe, 
ai  vdl  be  the<hagpn  of  Minerval 

Althoi^h  this  condellation  isnotmei^oned 
by  Homer  and  Hefiod^  who  have  named  the 
Pleiades,  Orion,  Sirius,  and  fomc  others,  it 
will  be  found,  on  inquiry,  that  it  is  a  very  un- 
dent one.  It  has  been  luppofed,  from  this 
<Mni(fion,  not  to  have  been  knowii  to  the 
Greeks  at  lifetimes  i  but  If  that  be  the  cafe, 
(fiMT  their  fdence  is  no  proof)  yet  its  not  being 
known  to  the  GiedcB  is  no  proof  of  its  not  be> 
iligthen  formed.  We  find  that  they  received  the 
rudiments  of  their  aflronomy  from  the  Egyp- 
tian?, and  they  did  not  receive  it  all  at  once  : 
they  had  the  confteHations  from  the  fame 
fourcc,  but  they  had  them  not  all  at  a  time. 
The  Draco,  therefore,  might  be  In  ufc,  and  fa- 
miliar among  die  Egyptians,  and  in  odier 
pboes*  aMKw^h  not  known  to  diem,  and  we 
bare  iiideed  proof  chat  it  wa3  fo ;  for  whatever 
regard  we  may  pay  to  tlie  deeds  of  Hercules, 
and  to  die  hiAory  of  diat  drs^pn  which  gMarded 


the  Hcfpcrian  fruit,  we  fhall  find  this  is  die 
condellation  mentioned  in  titc  book  of  Job  un- 
der die  name  of  the  Crooked  Serpent. 

There  have  been  Ibme  who  have  fuppofed 
this  expreflion  to  mean  die  ferpentof  iheeardi, 
but,  that  is  idle,  for  it  is  mentioned  as  one  of 
thofc  things  which  hc-uiif-cd  the  heavens. 
Others  have  imagined,  although  they  allowed 
tliat  it  meant  fomething  in  the  heavens,  that 
the  zodiac  was  intended  by  it.  Others  have 
diought  it  aUuifed  tothe  Milky  Way,  but  nei- 
ther of  diefe  is  at  all  like  a  iiiipent,  or  has  a 
title  to  die  epidiet  tortuous,  which  istheexaft 
tranfladon  of  what  we  render  fay  die  woid 
crooked.  There  is  no  queflion  that  aoonfiel- 
lation  was  intended  byitj  tii  rc  isnoqueflion 
that  the  author,  who  had  all  the  conftellations 
of  the  heavens  to  chufc  out  of,  would  mention 
one  that  was  ufeful  to  manicind,  as  well  as  or- 
namental to  the  heavens.  The  fituation  of 
Draoo»  near  to  die  north  pole,  rendered  it  very 
fit  to  fae  oblenred,  and  the  old  audioes,  who 
fpeak  of  it,  name  it  as  one  of  tfaofe  idiidi 
failois  and  hufbandinpn  lemdAL 

'DRAGON.  The  name  of  a  conftcllation 
of  very  confidcrable  extent  near  to  the  north 
pole  ;  it  ii>  near  to  the  Little  Bear,  Cephcus, 
and  Cygnus,  and  has  been  juil  defchbcd  under 
the  artide  Dnwo. 

Dnco  is  alfe  a  name  pmn  by  fbme  to  the 
Serpent  between  the  legs  of  the  oonfldladon 
Ophiucus,  whicli  is  fuppofed  to  reprefent  one 
of  Triptolemus'  lii  .iz  in^  of  his  chariot,  pe- 
rifhing  under  the  hand  of  Camabos ;  but 
that  is  more  ufual,  as  well  as  more  properly, 
called  die  Serpent.    <!»V^  Serpens. 

DUL.  A  name  by  which  fome»  who  are 
fond  of  hard  worJs,  have  called  die  oonftella- 

tion  Aquarius.  It  is  the  Perfian  name;  die 
Hebrew  is  Deli,  and  die  Arabic  Al  Delu. 

DUPLE 
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DUPLE  RATIO.  That  ratio  which  is 
between  two  numbers,  the  antecedent  in  which 
oonluittllie  ocuiequent  preciTely  twice.  Thus 
in  tiK  aundien  and  feur  theie  tt  a  du^ 
iftio. 

DUPLICATE  RATIO.  When  the  ratio 
between  two  fecond  powers,  orfquares,  iscon- 
fidcrcd,  it  is  thus  called.   Su  Ratio. 
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DUSARES.  A  name  by  which  fome,  who 
love  uncommon  words,  call  the  fun.  It  is 
one  of  the  oU  Arabic  names*  and  it  ii^ii.Hea 
praperij  the  Imt  of  attthingk 

DUSHIZA.  A  name  by  which  faiKiful 
people  have  called  the  conftellation  Virgo.  It 
is  the  Periran  name  of  the  conftcUatioaf  and 
it  is  idle  for  us  to  ufe  it. 
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lAGLE.  Qneofilieeoiilldktkuitof  die 
northern  hemiTphere.  Some  alfo  call  it 
the  Vultilie.  It  is  fuppofed  to  have  been  the 
Jbird  that  |»rey«l  upon  the  liver  of  Prometheus ; 

and  the  arrow,  that  U  juft  above  it,  to  have 
been  that  with  which  Hercules  ihot  it.  Ste 
the  article  A(^ILA. 

Schiller,  who  has  new-modelled  all  the  con- 
ftellations,  in  order  to  make  them  refer  to  Tome 
parts  of  dteChriftianhi0oiy,  has  placed  a  fe- 
jnale  figure  iiiflnd  of  tliis»  and  calls  it  Ca- 
tharine. 

'  EAST.  That  half  of  the  horizon,  accord- 
ti^  to  the  divifion  made  of  the  horizon  into  two 
parts  by  the  meridian,  in  which  all  the  ftars 
rife,  is  called ,  in  general,  the  eaft ;  as  that  other 
half  of  it,  in  which  they  fct,  is  called  the  weft 
in  general ,  but,  when  we  fpeak  of  the  eaft 
poin^  we  aie  to  diftii^;uifli  more  acciuately. 
That  point  of  the  bomoiH^ich,  in  its  inter- 
fedioii  with  the  meridian,  b  neacefttodie 
ibuth  pole,  is  called  the  fouth  point,  and  that 
which  is  ncarcrt  to  the  north  pole  is  called  the 
north  point ;  and  the  two  points  in  the  horizon, 
which  are  at  equal  diitances  from  theie  two, 
are  called  eaft  and  weft. 

We  often  life  ihe  tenna  eaft  and  weft  as  if 
ahfiihite,  when  they  are  only  relative.  Thus, 
in  ipeaking  of  the  meridians,  we  fry,  that  a 
meridiao  divides  the  eaith  into  tiro  hemi- 
^lierft  aneaficniaiidawefieni»  aatbeequa- 


tordi^idet  it  into  two  henufpheres*  a  flortfaen 
and  a  foulheni.   But  in  the  dui^  dieie  b  a 

great  difterence,  though  not  in  the  terms. 
The  north  and  fouth  hemifpheres  are  fixed 
things,  and  that  place,  which  is  faid  to  be  in 
the  northern  hemilphcre,  Is  alwap,  and  in  all 
refpeds,  in  the  northern  hcmiiphcre ;  but  it  is 
otherwUe  witbielped  lothole&id  tobe  in  the 
eaflem  or  weflem ;  fiw  althou^  the  equator 
b  but  onedide,  the  meri^ans  may  be  a  thotf- 
fand,  and  consequently  that  place  may  be  ill 
the  eaftern  hemifphere  with  rdfpeS  to  one  me> 
ridim,  which  is  in  the  wcftcrnwitb  rcfne^>  to 
another.  The  terms  eaft  and  weit  arc,  in 
general,  relative,  and  a  place  may  be  eaft  with 
reQwd  to  one  part  of  the  world,  and  weft  mth 
refpeft  to  another.  The  tnm  and  certain 
poima  of  eaft  and  weft  aroy  widndjied  to  any 
particular  place,  thofe  placet  where  the  hori- 
zon Is  interfe<£lcd  by  the  equator.  This  is  die 
true  and  determinate  eaft  of  that  place  ;  but, 
in  orainnry  Ipciiking,  aftronomers  give  the 
name  of  eaft  to  all  that  half  of  the  circle  of  the 
horizon,  in  the  middle  of  which  the  eaft  point 
b*  The  ordinary  way  of  fpeaking  is  to  divide 
the  horison  into  two  parts,  the  eaft  and  the 
weft  i  the  eaft  b  that  where  ifaelim  and  ftan 
rife,  and  the  weft  is  that  where  they  fet.  Thb 
muft  be  the  cafe,  feeing  that  the  rotation  of  the 
earth  is  from  weft  to  eaft:  for  the  apparent 
nioti  m  of  the  heavenly  t>odics,  owini:  to  that, 
niuli  be  in  a  contraiy  dire^on,  that  is,  rrom 
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caft  to  weft ;  fo  that,  dividing  the  circle  of  the 

horizon  there  into  two  parts,  an  cartcrn  and 
a  weftcrn,  as  the  whole  globe  of  the  curth  is 
divided  by  a  meridian,  the  fun  and  liars  muft 
be  found  to  riii:  in  the  eail,  and  fctin  the  weft. 

EASTERN,  Oft  ARABIAN  ASTRO- 
NOMY. A  termvoy  frequent  in  the  writings 
of  certa'ui  aftronomers,  and  expreffing  that  part 

of  the  fcience  which  was  known  in  Arabia, 
and  the  manner  ui  which  ic  was  ftudied  and 
ixKulcated. 

There  is  Ibme  tta&m  Ibr  the  term,  for  die 
ibtence  was  received  in  a  diflcient  form  among 
that  people,  and  obtained  many  peculiar  regu- 
lations, and,  in  Ibme  parts,  many  changes ; 
but  they  err  extremely  who  place  the  date  of 
rhefc  very  high,  or  fuppofe  the  improvements 
or  additions  the  Arabs  made  were  of  any  early 
date ;  yet  this  is  a  very  common  error. 

In  Ae  firft  place,  the  aftronomy  of  the  Arabs 
is  later  than  ^tof  the  Grades,  whatever  may 
have  been  inu^;incd  by  ibme.  The  Gceeks 
received  the  rudiments  of  the  fcience  from  the 
Egyptians,  and  the  Arabs  from  the  Greeks  ; 
nay,  and  this  not  In  the  earltdt  times  of  the 
Greek  knowledge,  but  after  it  had  become  re- 
ceived from  age  to  age,  from  the  time  of  its  firft 
introdu6Hon  into  that  country. 

That  this  is  die  caie  is  certain  j  for  the  very 
Aiabic  names  of  the  principal  confldlations 
>   are  no  other  dian  tranfladons  of  thoie  names 

by  which  they  are  called  by  tlie  Gredcs.  And 
fomctimes,  inftead  of  tcanfladons,  they  arc 
words  of  the  fame  found,  or  are  the  fame  words, 
with  no  more  difVcreritc  than  that  of  the  Ara- 
bic manner  oi  pronuiiciatinji,  or  the  common 
addition  of  the  panicle  AL  Thus  the  coiiftcl- 
btion  Cetus,  die  Ketos  of  tfacGreeks,  is  called, 
in  th*  Arabic,  Allcecus,  and  of  the  other  kind 
Inftances  are  very  familiar  j  in  die  name  of  die 
Raven,  which,  being  called  by  the  common 
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name  of  thiit  bird  Corax  in  tlic  Greek,  is,  ia 
the  Arabic,  called  Al  Gorab,  the  common 
name  of  tiie  Univ  bird  iji  that  lan;'uaffc  :  and 
the  name  of  the  Serpent  being  in  the  fame 
manner  in  the  Arabic,  the  word  that  expreftL-s 
a  long  and  ilendqr  fiiake. 

That  diey  pfdenred,  in  general,  thelbnns 
as  well  as  the  names  of  the  conftellations  juft 
as  they  received  them  from  th^e  (Greeks,  is  very 
certain,  and  in  every  other  part  of  the  fticncc, 
altliough  in  fome  they  have  made  very  great 
additions,  the  fame  will  appear  to  be  the  ori- 
ginal. Indeed  the  very  dates  of  the  feveral 
improvements  and  addidons-will  ferve  to  a&er» 
tain  the  diing  in  the  lame  manner. 

To  take  no  notice  of  the  claim  to  remote 
antiquir)'  made  by  the  Egyptians,  Chaldeans, 
and  Babylonians,  which  is  nioft  probably  falle, 
and  the  offspring  of  a  foolifli  oltcnution,  we' 
fliall  find  that,  long  before  the  hi\\  acquaint- 
anoe  of  die  Greek  aftronomers  wuli  the  fci- 
ence, the  Egyptians  were  abfolutely  in  poffcf- 
fion  of  ibme  part  of  its  rudiments.  Th^had  ' 
ananged  die  fixed  flars,  in  feveral  phces,  into 
conftdladons,  and  they  had  accuftoroed  them- 
feives  to  watch  their  rifu^aitd  (ettings  as  ufe- 
ful  to  them  in  their  religious  ceremonies,  and 
in  their  civil  concerns.  They  had  obiervcd 
them  Su  long,  and  fo  carefully,  as  to  find  their 
heliacal  rifi;igs  to  be  the  prclages,  or,  in  other 
words,  m  be  the  natural  forerunners  of  certain 
changes  in  die  feafims ;  and  diey  had  long  be- 
fere  die  eariieft  acquaintance  the  Greeks  boaft 
with  them,  made  voyages.  If  thefewere  not 
long  ones,  at  leaft  they  were  out  of  fight  of 
land,  nnd  that  was  enough  to  give  them  op- 
portunity, nay,  and  to  introduce  a  reccflity  of 
obfcrving  fome  fixed  ftars  toward  the  po!e. 
They  found  that  iheDu^-Star  roL  !:. .  .'y 
at  a  certain  time  of  the  year,  i.^  tfut  th^rc 
conftandy  followed  violent  h-iats  5  ihey  found 
alfo  that  the  feven  ftars  rofc  hcliacally  'it  an- 
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other,  and  that  this  was  always  faccccdcd  by 
rains.  Tlu  y  fuw  the  fame  rifiirj  of  other  con- 
ilcilations  annually  return  nt  .i  ic.Uon  when  it 
v.us  proper  to  few  their  coia,  oi  to  bring  forth 
the  young  of  their  flocks  and  herds  to  enjoy  the 
wann  fun*  and  fatten  upon  the  pafture  ;  and 
•tiiey  expeded  the  rifingof  thefe  conftelUtions 
as  the  notices  that  they  were  to  do  tbefc  things. 
They  alfo  marked  the  ftars  about  the  pole,  ar- 
ranging them  into  conftdlatioas,  tht-  Rear's, 
cr  Wain's,  or  be  they  what  they  would;  and 
tlicfc  were  their  marks  when  out  atfca,  and  alfo 
-when  in  long  land  travelii  they  iud  lu.ndy  dc- 
:&ils  to  croTs  of  Ktaft  extent,  and  without  any 
trees,  or  mountains,  or  building,  to  ferve  as 
^^irefiton,  for  many  leagues  together. 

At  whatexa£t  period  tlii'>  firll  kn  r.vlL  jTc 
-of  aftronomy  was  cftablifhtd,  is  Impoflible  to 
.fav.  But  althou'^h  it  cannot  be  lupnafcdfo  re- 
■jnotc  as  their  romantic  accounts  pretend,  yetwe 
-find  it  very  early ;  wc  tind  ilie  prophet  Ifaiah 
mentioning  fome  conftdlations,     and  the 
4)ropbet  Amos  others.    Thefe  are  writers 
whofe  date  is  eafiljr  known,  becaufe  th^  tell 
us  the  names  of  thofe  kings  under  whofe  reigns 
ihqr  pfophefied,  and  we  find  that  by  this  they 
-were  nearly  cotcmporarics,  and  were  near 
eight  hundredyears  prior  to  our  Saviour.  They 
fpeak  of  conftellations  familiarly,  and  as  known 
ithings  at  that  time,  and  it  is  palpable,  they 
were  therefore  known  long  before,  and  that 
^amoRg  the  Egyptians.   If  we  thus  fuppofc  the 
^origin  of  aftconomy  to  have  been,  or,  to 
•Ijljcak  in  more  lexprels  temis,  if  we  allow 
^dhooomy  tr 


been  known  to  the 
Egyptians  a  tiioufand  years  before  the  Chrif- 
-tiaji  acra,  wc-  fli.;l!  fniJ  it  there  much  earlier 
ahan  u'c  h.u  c  nny  trace  ot  it  in  Cjrcccc  ;  n  ly, 
wc  fliail  hjid  thciruiftronomers,  who  arc  ac- 
knowledged CO  have  brought  their  rudiments  of  ^ 
Kit  firft  from  thence,  to  have  Jwen  later  than 
ohii^iod  by  near  fivcJiundicd jcan.  J 


If  we  examine  ftri<5Hy  into  the  fituation  of 
Eg}'pt,  and  the  diftribution  of  the  ligns  of 
the  /odiac,  and  their  appropriation,  or  in- 
tended appropriation,  to  the  feai'ons  of  the 
year,  we  (hall  find  that  they  agree  fo  ill  with 
Fg}  pt,  and  lb  well  with  other  countries,  thac 
£gypt  is  ^  hift  <tf  allplaoes  in  the  worid  in 
which  we  can  fi^ppoTc  they  -were  invented. 
This  will  be  more  properiy  a  fitfa^^t  of  enquiiy 
when  the  conftellations  are  treated  of ;  in  the 
mean  time  it  is?  enough  that  here  is  proof  of 
the  Egyptians  being,  witli  rclpect  to  the 
Greeks,  Lhe  inventors  of  the  idence  }  and  not 
the  Arabians,  as  feme  have  beenfe  abfiard  to 
imagine.  ' 

We  fltaU  now  have  opportunity  of  traddg 
it  to  die  Arabians :  we  find  it  evident,  that 
the  very  ,  names,  by  which  the  conilella* 
ti  >ns  nrc  called  in  that  language,  are  derived 
from,  or  are  tranflations  of,  thofc  of  the 
Greek,  and  confequcnLly  it  was  from  thefe 
people,  who,  hvc  hundredyears  alter  the  time 
when  we  find  aftronomy  known  among  the 
Egyptians,  borrowed  it  framdutt  people^  diat 
the  Arabs  fe  idly  fuppofed  its  inventors  abfe- 
lutcly  learned  it.  Nay,  and  on  enquiry,  wc 
fh.il!  find  that  they  did  not  learn  it  of  theUc  fo 
fonn  as  their  nuufteTS  became poftfled  of  i|» 
but  lung  after. 

Wc  hnd  I  hem  a  very  rude  and  uncultivated 
people  till  times  that  arc  very  late,  in  compan- 
ion widi  even  the  Greek  periodof  aftranomy. 
It  was  oidy  about  the  time  of  tbdr  prap^ 
Mahomet,  or  a  very  Ktde  befece,  that  the  ufe 
of  letters  came  among  diem  \  diey  even  tiO 
then  were  the  rudcft  people  of  the  eaft,  and 
where  is  the  probabiHtv  that  they  (hould  in- 
ftiuiit  others  ?  It  poliible  that  they  might, 
before  this  time,  have  made  fome  obkrvations 
of  tdie  iftaia,  and  even  have  arranged  thftn 
intooonfldlationsi  but  it  is  not  probable^  ior 
they  adopted  alljheGfeekooca;  and  iPe  find 
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none  biit-dieGredc»  or  iSiofe  vAuA  tfeof 
Credt;  origpfiy  iHaong-Aem';  whereas  if  tb^ 
had  bcfeiehad  any  of  their  owr),  it  is  probable 
diejr  would  have  mixed  them  with  thefc  :  but 
CTcnifthey  had  earlier  knowledge  it  could  be 
of  no  ufc  to  others,  fmce  they  wanted  the  com- 
mon means  of  communicating  their  thoii'j;hts. 

There  is  indeed  no  appearance  of  their  hav- 
ing known  any  thing  of  afeonomy  even  in  iti 
zudeft  fbte,  before  they  became  acq^nioced 
with tibe Greeks}  botasibonas  they  wcrefiH 
they  adopted  this  among  the  other  fciences, 
and  ihidied  it  to  gjitat  advantage.  There  are 
pretences  of  names  ampng  them  that  are  faid 
to  have  been  given  to  certain  ftars  from  their 
carlicft  time,  and  tranfmltt»*d  from  father  to 
fon  among  them  throughout  a  thoufand  ge- 
nerations. But  tliere  b  nothing  to  fiipport 
this,  and  ihere  is  impiobabilily  in  the  very 
aflertion.  Nor  arewetoregaiddiatfbiheof 
their  own  writen  aOnn  this,  for  it  mttft  be 
granted  that,  of  all  mankind  that  have  made 
any  pretenfions  to  knowledge,  the  Arabians 
are  the  moft  ignorant  of  their  own  affairs.' 
The  earlicit  writer  in  aflronomy,  among 
them,  is  Suphi,  and  he  lived  but  between  fe- 
ven  and  eight  hundred  years  ago,  and  far  from 
faking  of  any  early  writers  of  his  owncoun- 
uy  intfaefame(cience,  he  quotes  ihe  Greeks. 

It  mil  appear  evidently  enough  then  that 
the  Arabian  afbronomy  has  nothing  of  that 
claim,  that  is  pretended,  to  an  antiquity  earlier 
than  that  of  the  Greek,  but  that  It  was  from 
this  people  they  received  it.  Notwithftand- 
ing,  however,  that  they  received  it  from  thefc, 
the  many  alterations,  additions,  and  improve- 
ments, which  diey  made  in  it,  very  well  in^ 
litle  die  Icience,  as  profeiled  and  taught  among 
Aem,  to  the  peculiar  name  of  their  aflronomy : 
and  this  the  more  as  a  great  deal  of  what  they 
added  to  the  fcience  has  not  been  received,  nor 
pra&iied  any  where  die* 
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To  ooMCtve  the  alteratiom  ^bey  made  in 
;^Six)nomy,weare  fiift  tolookup  to  die  ^onfld- 

lations  thcmfelvcs.  Tbefe  they  received  from 
the  Greeks,  as  that  people  had  before  received 
them  from  the  Egyptians,  and  they  werr  as 
mucii  inclined  as  they  had  been  to  keep  tlicm 
facred  and  unakcrcd ;  but  this  became  impoIH- 
ble.  Many  of  the  cooflKllations  had  the  fonns 
of  men  and  women.  What  the  Egyptians 
meant,  who  deviled  diefe^  is  uncertain,  but 
the  Greeks  retained  them  as  they  were ;  only 
giving  to  diem  new  names  that  they  might 
fcem  of  their  own  origin.  The  Arabs  fcem, 
by  their  conduct  with  refpetSt  to  the  rcil,  to 
have  been  as  well  inclined  as  the  Greeks  to 
keep  thefe  as  they  found  them,  but  it  wa^  im- 
poffible.  Their  law  Ibrbad  them  on  any  oc* 
cafion  wfaatlbever  to  draw  the  figure  of  anhu* 
man  creature  and  confequendy,  fo  many  of 
them  as  they  ^Mmd  in  this  form,  they  were 
obliged  to  alter,  and  we  fee  how  they  have 
done  it ;  they  have  placed  very  different  forms 
in  their  places,  but  yet  fuch  as  liad  fome  allu- 
fion  to  the  iigure,  the  pofture,  or  the  nature 
of  the  eriginel  ones.  Hence  arofe  a  number 
of  new  conftdlatipns,  which,  bdi^  found  in 
no  books  but  in  tbofe  of  die  AndbM*  and  in  all 
thole,  are  properly  a  part  of  Xh«;A|nibian,  or 
Arabic  aftronomy. 

In  die  placeof  Aquarius  we  lind  in  themthe 
figure  of  a  mule  widt  a  kind  of  &ddle  upon 

his  back,  and  carrying  two  barrels  of  water. 
In  the  place  of  Gemini  they  have  put  two 
peacocks.  This  n..iy  fcr\'e  to  fhew  us,  that 
they  had  no  other  knowled^je  of  the  Ki'vp- 
tian  aftronomy  than  wiiat  they  received  from 
die  Gredss,  for  if  they  had  known  more, 
when  thqr  found  it  necefliuy  tp  difplace  the 
Caftor  and  Pollux  of  the  Gneks,  they  would 
not  have  made  another  innovation  by  pl^-ing 
thefc  two  birds  in  their  ftcad,  but  would  have 
put  the  orig^  two  kids  there.  The  ftgn 
A  a  2  Virgo 
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Virgo  ihey  weic  obliged  to  alter  on  the  fame 
occafion,  and  they  have  put  in  the  place  of  it 
a  wheat-ftieaf.  In  the  plr.cc  of  the  Centaur, 
for  though  but  half  an  human  figure,  they 
would  not  admit  it  as  it  was,  they  have  put  an 
horfe  and  a  bear  fighting.  In  the  place  of  Ao- 
rtga  they  have  alTo  put  a  mule,  but  it  is  un- 
loiukd }  it  has  a  faddle  upon  its  back  indeed, 
and  die  bndle  b  fo  difpofed  as  to  have  fome 
fhrs  in  it,  which  is  a  confidcrable  variation, 
for  ill  the  bridle  in  th.-  band  of  the  conf^e'l.i- 
tion,  as  ufually  drawn,  there  arc  none.  In 
the  place  of  Ophiucus  they  put  a  crane,  a  bird 
famous  for  deiiroying  ferpcnts,  bccaufe  the 
human  figure^  which  thie|r  dated  not  to  diaWt 
was  in  the  ad  of  deftrojing  a  ferpent.  Her* 
culest  who  is  reprefented  l(neeling,  is  put  out 
of  the  Ipheie,  but,  that  they  may  have  feme- 
thing  that  Icneels,  if  they  cannot  have  n  man, 
they  have  put  a  camel  in  the  place  with  his 
equipage  on  and  kneeling,  as  that  creature 
will  do  to  receive  hii  burthen.  Sagittary's 
place  is  fupplied  by  a  quiver  of  arrows  that 
tiiey  may  keep  up  the  remembrance  of  die 
aicher  by  his  inftrumenti.  Inflead  of  Caffio- 
peia  they  preferve  the  chair,  but  place  a  dog 
jn  it.  For  Andromeda  they  give  the  figure  of 
,  a  feapcalfi  and,  in  the  place  of  Cepheus,  a 
dog. 

Here  then  was  a  great  alteration  in  the 
fchcmc  of  the  heavens,  which  was  not  made 
outoi  whim  or  fancy,  but  from  neceffity :  and 
in  this  weli:eiomething  that  is  properly  called 
a  part  of  die  Arabian  aftronomy,  lince  it  has 
nothing  to  do  widi  dieafironomy  of  any  other 
people.  But  this  is  not  all.  Befide  this  al- 
teration of  figures  in  the  heavens,  the  Arabs 
added  fome,  and  they  added  a  gre;it  many 
names  where  they  did  not  add  any  figures.  It 
is  not  to  be  underiiood  by  this,  that  the  Arabs 
added  coniiellations,  for  if  that  were  the  cafe, 
we  (houMnot  have  been  certain  about  didr  faUe 


claim  to  antiquity,  fmce  thofe  figures  might 
be  prior  to  the  Greek  or  Eg)'ptian  conftella- 
tions,  being  received  among  thtm  ;  but  they 
gave  peculiar  forms  for  the  ammgiement  of 
certain  dufters  of  fiars  which  were  in  the 
larger  coniteUadons,  and  they  gave  names 
alfi>  to  many  odier  daftersof  ftars,  and  :vlfo  to 
many  fmgle  fiars  which  were  already  in  the 
other  oof^hdladons. 

Some  ver)  learned  writers  have  been  of  cf  i- 
nion,  that  all  the  names  of  particular  ftars,  and 
that  the  arrangements  of  thofe  fever.nl  cluftcrf 
of  flars  which  are  in  the  larger  conftcllations, 
were  of  Arabic  ori^n,  and  that  they  were 
older  than  the  Greek:  diat  whatever  die 
Gredcs  have  taken  of  thefe,  they  took  from 
the  books  of  the  Arabs,  and  th:it  the  reft  they 
never  heard  of.  But  this,  although  counte- 
nanced by  Dr.  Hyde,  one  of  the  mnft  ingeni- 
ous and  learned  writers  we  have  h.nd  on  this 
fubje«9",  is  an  overfight  and  an  error.  Tiie 
Pleiades  is  one  of  the  lelier  conilcilauons  or 
arrangements  of  ftan  within  a  la^eroonftd> 
ladon ;  and  we  find  the  Pleiades  mentiohed 
in  Hcmer,  Ibfiod,  and  the  oldeft  of  the 
Greeks  men  who  wrote  a  vaft  many  agesbe* 
fore  there  were  any  fuch  thing  as  books  among 
the  Arabs,  and  before  even  the  ufc  of  writing 
among  that  people. 

Although  the  Greeks  did  not  take  thefc 
names  from  the  Arabs,  the  Arabs,  as  in  the 
other  parts  of  the  Icience,  took  them  from 
the  Gredcs,  and  havingtaken  only  a  few  dicy 
added  to  them  almoA  inr  ini  rably.  The  par- 
dcular  fcheme  and  fyftem  of  their  aflronomy 
gave  them  occafion  to  add  to  thefc,  and  they 
did  it  without  end  or  ineafurc.  So  that  if  we 
look  into  anv  one  of  the  conftderahlc  conftti- 
lations,  we  lhall  nnd  a  number  of  the  itars, 
whether  fin^e  or  in  litde  dufors,  named 
from  fome  fiuided  refemblance  €f  iffucy  from 
fome  pofidott,  or  fiom  fome  imaginaiy  influ- 
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cnce$  ami  in  fiune  almoft  all  die  feveral  ftan 
are  thus  named.  InPcg^fus,  for  inftance,  we 
fhall  find  fome  of  the  confiderable  ftars  called 
and  diftinguiflied  by  purticular  names  taken 
from  the  parts  of  the  figure  in  which  they 
ftatid.  One  clufter  is  caiied  by  a  name  ex- 
preffing  the  nedt  of  tbe  hatb^  anodunr  die  fad- 
dle-place,  and  anodier  die  flkoulder,  anodicr 
die  loins  or  tiack;  but  when  webave  gone 
dltis  far  according  to  the  parts  of  the  animal, 
■  we  (hall  find  fingle  Ibrs,  and  cluften  of  Aars, 
in  the  remainder  of  the  conftellation,  named 
more  at  random  from  influences  and  fuch  other 
doclrincs ;  two  are  called  Sad  Mator,  the 
meaning  of  which  is,  the  fortune  of  rain  ^  two 
cdiers  Sad  Bois>  die  fortune  of  flonns;  two 
odiers  Sad  Al  homan,  the  fratune  of  die  hero  I 
two  odiers  Sad  A1  Bahairo,  the  fiwtnne  of 
heafls$  and  fo  of  others.  And  in  Cancer,  for 
inftance,  on  the  other  part,  we  fliall  find  a 
flnglc  ftar  called  Malaple,  and  two  others  AI 
Hamiran.  The  word  Malaple  ficnifies  a 
manger,  and  the  term  Al  Harniran  fignifies 
the  ailes.  Thefe  are  given  to  two  parts  of  the 
conlbDatioa  which  the  Greeks  had  bcfitre 
charaAerifed  by  a  fing|e  liar  in  onepart^  and 
by  two  ibrs  in  the  other,  andhad  call^  the 
one  by  a  word  fignifying  a  manger,  and  the 
other  in  a  term  fignifying  two  afles.  But  it  is 
evident,  that,  in  a  thouland  other  places,  they 
had  thcmfcK  cs  been  the  inventors  of  the  names 
and  arrangements,  fmce  they  have  nothing  to 
do  with  the  Greek  aftronomy,  nor  are  men- 
tioned ddwr  bynames  of  parallel  fenfe,  or  by 
anyodier  names'whadbever  among  tbeGreeks, 
or  were  ever  referred  to  in  didr  writings, 
othcrwife  than  as  parts  of  this  orthatconftel- 
lation  which  they  dcfcribcd. 

But  having  mentioned  thefe  arrangements 
of  ftars  of  the  fubordmate  kind,  and  the  names 
of  particular  ftars,  whether  fmgle  or  in  cluf- 
SttSf  aa  having  fomething  to  do  with  tlie  Ark- 


bic  ailraiKmf,  but  nodring  at  all  widi  the 
Greek,  it  may  be  proper  to  condude  ihefe 

obfen-ations  on  the  afh-onomy  of  that  people  by 
fome  notice  of  what  was  the  great  peculiarity 
of  it,  and  the  occafion  of  thefc  nanu  s  ;  and  of 
the  innovations  which  they  made  in,  and  the 
additions  they  nude  to,  that  of  the  Greeks, 
whence  come  a  muldtiide  of  die  terms  they 
life. 

The  lunar  dieory ,  as  eftabliflied  at  this  dme, 
they  were  whoUy  unacquauited  wid^  and  ycc 

they  were  not  without  a  fort  of  form  of 
obfervation.     They  took  notice  of  ceitaill 
flars,  or  cluftcrs  of  Ihirs,  which  the  moon  came 
in  ti;c  way  of  every  night,  and  even  of  cer- 
tam  parts  of  the  heavens  which  that  planet,  in 
the  £ime  nnnner,  came  into  every  night,  al- 
diough  diere  wasno  ftarintfaem :  for  we  find 
them  giving  names  on  thb  account  not  only  to 
flars,  and  ditflecs  of  ftars,  but  to  vacant  places, 
for  Alhelda  is  cxprcfly  faid  to  have  no  flar  in 
it.    Thofe  fcveral  fpatcs,  whether  vacant,  or 
befet  with  ftars,  they  called  the  houfcs  ot  the 
moon,  and  by  whatloever  name  they  called  the 
parts  of  the  heaven,  as  fqch,  that  became  the  , 
name  of  the  liar,  or  dufier  of  ftacs,  which 
were  placed  in  it.  Thefe  gave  occafion  to  a 
great  many  of  the  names  of  the  lefiercondd- 
lations,  or  of  fmgle  flars  in  the  otherconftel- 
lations :  and  the  doilrine  of  influences  gave 
names  to  many  more.    They  arranged  all 
thefc  parts  ot  tlic  heaven  into  one  broad  and 
large  band,  ordrele,  which  they  fancied  in  the 
heavens;  diis  bdt  or  band  fateing  divided 
into  twenty-dght  pans,  and  diefe  aniwering 
to  twenty-eight  days  of  die  lunadon,  th^ 
became  able  to  fpcak  with  fome  degree  of  pm-  - 
priety  of  the  moon's  place  at  certain  times, , 
and  they  could,  for  other  purpofes,  mark  the 
hchacal  rifu)gs  of  the  iisveral  houles,  or  parts 
of  this  great  circle  of  the  moon,  as  prelages, 
and  for  die  Jake  of  their  imaginary  iofluenccs. 
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This  is  one  of  Uioie  things  wliich  is  properly 
to  be  catkd  a  part  of  the  Arabic  sftrooomy, 
ibr  it  is  what  we  meet  withal  only  in  their 
writtngn }  ai»i  as  the  Greeks  knew  noditi^  of 
tills,  they  could  not  have  had  occafiontonaiTic 
die  fcver.J  lur^,  or  tluPicrs  of  ftars,  that  were 
concc i ved  in  tli e fe .  Th  e  h o u f , .  o f  the  moon 
therefore  are  folely  an  Arab  invention,  and  arc 
^  cofiliderable  part  of  the  Arabian  altroiioniy. 

EASTERN  HEMISPHERE. A  tcnnlbme- 
times  applied  to  a  part  or  an  half  of  the  earth,  as 
divided  by  a  meridian,  it  riierefim  only  expreflies 
that  part  which  is  relatively  caft  or  weft,  un- 
der die  confidcration  of  that  meridian  :  for  the 
fame  country,  may  be  in  the  cuflcrn  hemifphere 
with  relpcd  to  one,  and  in  the  wi  (lern  hemi- 
fphere with  rcfpefl  to  another  meridian. 

As  the  equator  is  a  circle  drawn  round  the 
earth  at  equal  diftance  from  the  two  poles,  it 
divides  the  earth  into  two  hemifpheres,  a  nor- 
tlwrn  »id  afiwtbem ;  and  thefe  are  fixed  thin^* 
T^helinc  which  divides  the  earth  there  being  a 
fixed  thing :  in  the  fame  manner  as  this  line 
divides  the  carth'i  furface  into  a  northern  and 
fouthcrn  hcmifphcrc,  lo  d  )es  the  meridian  of 
any  plsce,  be  i:  where  it  will,  di\  ide  it  into  two 
hcmifpiitres,  an  e^iilcrn  and  a  wclltrn,.  The 
fneridian  is  a  drde  drawn  dirough  the  two 
poles  of  the  earth,  and  thfotigh  the  place  of 
which  it  ssfaid  to  be  the  meridian ;  this  muft 
therefore  neccflarily  divide  the  earth  into  two 
halves,  as  the  other  divides  it,  but  as  this  may 
be  drawn  through  any  part  of  the  earth's  fur- 
face,  it  m  iy  divide  it  in  any  manner  with  rc- 
i^cct  to  tlie  paiuculor  parts. 

'  ECLIPSE.  We  meet  with  many  pre- 
tences to  cakidations  of  edipfes  veiy  early  in 

ihe  alhronomical  times,  hvA  they  will  all  be 
found  idle  and  abfurd  on  comparing  them  with 
dieknowlcdge  of  the  times,  by  which  alone  we 


£  C 

ought  to  judge,  or  can  determine  of  them.. 
We  are  toSd,  that^  hfefbre  aftronomy  was  a^ 
fcience  in  Greece,  the  Chaldaeans  could  cal- 
culate and  fbretel  edipTes ;  but  the  lame  au> 

t  u  rs,  who  ttll  us  tliis,  tdl  US  alio  that  they 
couM  forctcl  cjirthquakcs. 

are  told,  with  much  pomp,  by  the  de- 
claimers  in  favour  of  the  Greek  aftronomv* 
that  Thales  foretold  one :  but  there  is  too 
much  againft  it  to  give  us  leave  to  pay  it  much 
credit ;  at  leaft  are  to  uitderftand  it  in  a 
veiy  di/Ierent  light  from  what  the  words  would 
fecm  at  fixft  fight  to  make  it.  Thales  had  no 
tables  that  we  know  o^  there  is  no  account 
of  any  in  his  time,  nor  any  realbn  to  bdiere 
there  were  any,  or,  if  there  were,  we  cannot 
fuppofe  them  accurate  enough  for  fuch  a  pur- 
pufe  as  the  calculating  an  eclipfc.  Herodotus 
is  cjuotcd  for  faying  tliat  he  foretold  one  j  but 
Herodotus',  though  a  very  honeft  writer,  we 
fuU  well  know,  Js  creduloiis.  Befide^  what 
^>es  Herodotus  lay  ?  not  that  Thales  calcu- 
lated an  eclipfe,  as  we  fhould  naturally. 

To  underlland,  and  as  others  Teem  wilfully 
to  have  underflood  by  the  word,  all  that  He- 
rodotus affirms,  is,  that  he  foretold  it  withio 
the  compafs  of  a  year,  and  if  he  did  this  truly, 
it  was  a  miracle  for  the  time  in  which  it  was 
done.  Birt  tee  h  jmch  uncertain^  in 
die  accounts,  and  iiich  a  difagrecment  in  the 
opinions  of  an^rs  about  it,  that  veiy  litde 
flrefs  can  be  laid  on  it.  This  is  certain^ 
eclipfes  were  looked  upon  as  portents  and  mi- 
racles after,  even  long  after  this,  which 
would  not  have  been  the  cafe,  it  men  h^d 
known  that  they  could  be  foretold. 

One  would  imagine,  from  the  accounts  of 
edipfes  quoted  fix>m  the  Egyptian  annals  by 
the  oMeil  of  the  Greek  writers,  diat  aftro^ 
nomy  had  been  much  longer  known  in  thb 
world  than  it  truly  has  been.  The  E;x}'ptiansare 
(iud  to  have  kept  records  of  between  three  and 
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four  hundred  edipfcs  of  the  fun,  but  we  know 
how  much  they  were  addided  to  fallacies, 
when  they  were  fpealting  of  any  thing  that 
jnight  tejid  to  make  out  ilic  antitjuUy  uf  their 
nation.   That  eclipfes  were  uK.dcnts  men- 
4ioaed  w  ilie  writings  of  the  Chaltem  b  OCT' 
4aui»  but  then  tihej  woe  only  fet  4own  as  ar- 
tides  of  bifioiyt  and  icniaikable  events  of  the 
period  at  which  they  happened.   The  Chal- 
dseans  were  fituated  in  a  country  very  well 
calculated  for  aftronomical  obfen'ations,  they 
had  a  great  extent  of  the  horizon  open,  and 
-a  clear  air.    Allronomy  was  in  eiiecm  among 
AaOy  and  they  made,  and  they  marked  down, 
<oblemitions  as  they  occitntd  i  but  it  does  not 
jaj^ear  ^at  dicy  knew  angr  iStaag  of  the  laws 
and  motions  of  the  heavenly  bodiei  iardter 
Aan  niigjht  be  learned  from  immediate  li^it. 
There  is  no  room  to  fuppofe  that  they  under- 
ftood  enough  of  tiic  lui  arfyftem  tofofetcl-an 
^cclipfe,  or  that  they  ever  attempted  it. 

*  ECLIPTIC. Isthatgieatdideofthe^here 
-about  which  she  Ihn  petlbnas  his  annual  re- 
irolution  round  the  earth.  This  is  fuppofed 
•to  be  canied  a^os^  thejniddle  of4heao(tiac. 

ft 

ELACATE.  ▲  name  by  which  fomc, 
■who  are  fend  of  imcoRiinonwoids,  havecaUed 
the  confiellation  Conu  Beienicas.  Thewoid 
%iifies  a  didaff  with  the  flax  tied  about  h. 
This  is  no  bad  reprefentation  of  the  lock  of 
hair  as  generally  Hgured,  and  it  is  one  of  the 
names  by  wliich  we  fiiul  it  mentioaed  in  ibme 
of  the  late  Greek  writings. 

ELASIPPUS.  A  name  by  tee, 
who  love  to  write  obfcurely,  have  called  the 
conftellation  Auriga ;  though  an  odd,  it  is 
iiot  a  new,  naiaci  itjs  one  gf  the  old  Gieek 
JtppeUations. 


quent  in  agronomical  and  In  geographical  ■ 
writers,  and  denoting  an  cbfcrvation  of  many 
and  very  confidenible  ufcs.  The  elevation  of  the 
pole  ofany  place  is  ihe  fniallclt  mcufure  from 
the  horizon  of  that  place  of  the  poic,  or  the  * 
leaft  diftance  of  the  pole  from  it.  This  is  to  be 
meafured  on  the  meridian  of  the  place  where 
the  obiervation  is  made }  and  this  elevation  of 
the  pole  is  equal  to  the  latitude  of  that  plaoe 
ftom  evident  principles. 

ELGIAZIAB.  A  ftrange  name  bv  which 
fomc  have  called  the  conftellation  Hercules. 
There  is  no  language  in  the  world  to  which 
^  can  be  lefened  otherwife  than  by  miila- 
ken  pronunciations.  It  leems  a  bad  way  of 
writing  Giathi  Alaltuchbatichi)  which  is  the 
Arab  name  of  the  confteUation,  and  fi^iiies 
a  man  on  his  knees. 

ELHAD.  A  name  by  which  thofe,  who 
arcfondof  unccimmnn  words,  call  the  fun.  It 
IS  one  of  the  Synac  xiaaics  of  thatluminai]iet 
and  fignifiesaloae. 

ELIAS,  Anamewhidk  weiind,1iytee 

authors,  given  to  the  planet  Mereuty,  Sdiil- 

ler  was  the  devifcr  of  this  term,  and  his  fol- 
lowers only  ufe  it.  This  author  fet  out  upon 
the  plan  of  what  he  called  reforming  the 
fphcre.  1  he  hxii  ftep  was  to  new-model  and 
new-name  all  thexonlklktions,  and,  inftead 
ofaUufionsAotbe  Giedan  hiiloiy,  or  fable, 
to  make  them  lefer  to  fome  part  of  the  bible- 
hiftory,  or  fame  aiticle  of  the  ChrifBan  reli- 
gion. Thus  he  converted  the  twelve  animab 
of  the  zodiac  into  the  twelve  Apoftles,  the 
Ram  into  St.  Peter,  the  Bull  to  St.  Andrew, 
and  fo  of  the  reft.  After  this  the  other  old 
conftcllations  fell  in  his  way,  and  he  converted 
the  Eridanus  into  the  Red  Sea,  and  the  linrc 
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fer  thde  he  took  the  new  Ibuthem  conflella- 
tions  into  his  confideration*  and,  after  turning 
two  or  three  of  thefe  into  one  of  his  fcrlpture 
figures,  and  conilituting  his  Job,  his  Eve,  and 
the  rdt,  to  guard  the  fouth  pole,  he  fell  to 
work  upon  the  planets. 

Saiuin  he  called  by  a  flew  name,  Adam} 
and  Jupiter,  Mofes  j  Mais,  with  hkn,  is  Jo- 
Jbua ;  and  Venus,  St.  John  the  Baptift }  the 
fun,  he  calls  Chdft  theSonof  Rightcoufncfs, 
as  he  eiqpiefles it i  and  themoon,  the 
Maiy* 

ELIAS's  CHARIO  r.  A  name  riven  by 
foiTic  to  one  of  the  northern  conikilations,  tlie 
Great  Bear.  There  have  been  a  fet  of  writers 
who  would  refer  every  thing  in  the  heavens 
to  ibmepart  thehtble-biftoryt  theic  have 
called  tUe  two  Bears,  while  they  retained  the 
fonn  of  thofe  quadrupeds,  the  Bears  of  Llifha :  | 
when  mcJc  wIkcI -carriages  they  make  the 
ercat  one  tlic  Charict  of  Elias,  and  the  iefler 
Jacob's  Waggon,  or  the  Chariot  of  Jofeph. 
Sa  the  artick  Ursa. 

ELIAS's  "RAVES.    A  nsune  given  by 
Schickaidtotheoonftdlation  Corvus. 

ELLIPSIS.    An  ob!ong  circle  formed  by 
the  pafling  of  a  plane  in  an  oblique  direction  j 
through  a  cone.    This  is  one  or  the  figures  1 
called  a  conic  kS&oa  by  aftranomers.  Ste 
Cone. 

£LZAHAR£TH.  A  name  by  which 
•feme,  who  arc  fond  of  ftrango  anfl  founding 
words,  call  the  planet  Venus,  it  is  one  of  the 
Anibic  names,  and  the  word  in  that  language 
prtpcriy  hgnihes  large  or  conlpicuous,  a  very 
IKoperteim  for  this  planet 

£NGQNASIN.  Oac^AecoaAdlaiioos 


of  the  antients,  it  is  the  fame  with  that  now 
called  Hcrcuios.  Ptol.-my  mentions  it  under 
this  name,  and  many  at  that  time  followed 
htm. 

^OOPHOROS.  A  name  by  which  feme 
have  called  thebrigjhtftar  Arfbinis, 

EOSPHORUS.  A  name  by  which  many 
of  tl\e  old  aftronomical  writers  mention  the 

planet  VeniSs,  but  they  only  call  her  by  that 
name  when  flic  appears  before  fun-rife  in  the 
morning.  The  term  fignifies  the  bringcr  of 
the  morning.  They  ullo  called  her  Phof- 
phorus,  the  bringcr  of  light. 

EQUAL,  in  powttt  sr  iEQUIPOSSE. 
Quantities  or  numbers,  which,  beii^-muld* 
plied  into  diemielvcs,  produce  equal  Iquaret 
and  equal  cubes,  or  equal  fccond  and  tfainl 
powers,  are  exprejied  by  this  tenn. 

EQUAL  PLANET,  A  name  given  by 
fomc  of  the  aft.  ological  writers  to  Mercury. 
Tlie  denomination  is  founded  upon  an  oldtra- 
ditioii,  and  indeed  is  little  other  tiian  a  tranila- 
tion  of  the  StelU  Gunmnnis,  a  name  by  which 
it  "tm  called  among  the  Latins.  This  people 
wbolodtupioti»e(danetsibrprefiiges,  befide 
allowing  great  force  to  dieir  afpecb,  or  mu* 
tual  inflaence  with  certain  conHellations,  al* 
lowed  them  certain  inherent  qualities,  or 
powers  of  influences,  well  or  ill.  Thus  Ju- 
piter was  naturally  tlie  planet  of  good  fortune, 
and  Saturn  and  Mars  were  the  planets  of  ill 
fortune,  but  in  a  diflferentdc^ee,  Saturn  being 
eftecned  more  lb  than  Mars :  on  the  con* 
tnuy.  Mercury  was  fuppofed  equal,  or  net- 
dier  good  or  ill  in  hin^lelf,  bttt  detennioed 
only  by  hisafpcd. 

£QyATOR. 


4 
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'  EQUATOR.  A  great  circle  of  the  fphere, 
placed  at  equal  diftance  from  the  two  poles. 
4>V/  Circles  of  ih*  Sphere. 

To  find  the  height  of  the  equator,  the  fa- 
jxuJiar  method  i&  tins.  Piovide  an  inftrument 
&ced  oil  tbe  plane  of  the  meridian,  and  widi  it 
take  thd  mpidian  hei^t  of  feme  one  of  die 
fixed  Sbm  lAwA  is  in  the  equator*  and  oon- 
lequently  has  no  declination  :  or,  inftcad  of  a 
ftar,  take  the  moft  confpiciious  of  the  hea- 
■venly  bodies,  the  fun,  and  take  his  height  at 
noon  when  he  is  in  thr  equator  j  and  this 
obfervation,  whether  made  in  die  fai\  way 
by  a  fiar,  or  in  the  feoond  by  the  fun,  gives 
die  height  of  the  cqtiaior  at  one  opera* 
tion.  But  aldiQUgh  diia.is  the  m  R  familiar 
method,  the  tMr  ;^  is  not  limited  to  this, 
for  the  height  of  the  equator  may  be  found 
either  by  the  meridian  height  of  a  ftar  which 
has  declination,  or  bv  the  meridian  height  of 
the/un  wiien  it  ii>  not  in  tiic  equator,  only 
Jbiowing  firft  what  b  die  dedinatt<m  of  die 
ftar  fnm  the  equator,  or  how  much  die  iim*a 
declination  for  the  time  of  the  obfarvatioa* 
The  obfervation  bong  made  on  the  fun's  me- 
ridian hdght  ataiqfdme,  the  fun's  declina- 
tion for  that  time  is  to  be  found  ;  as  by 
all  this  declination,  he  is  lower  than  the  equa  • 
tfsr,  this  quantity  of  his  decimation  being 
auucd  to  his  meridian  hei^t,  gives  the  height 
of  the  equator. 

The  finduigdie  height  of  the  equator  has  thi« 
advaittJ^;^  that  the  height  of  the  pole  is  known 
asaoot^quence,  for  the  height  of  thepole  is  the 
CompiUnientofthe  height  of  the  equator.  This, 
howe^'cr,  h  not  the  readtcft  way  ot  hading  the 
height  of  the  pole  :  th.it  is  to  be  dojic  as  this 
other,  by  an  Jiiuncdiatc,  and  a  very  familiar 
obfervation  i  any  of  the  ftacsdiat  are  within  the 
arOic  ciidc  of  tho  place  ferve  for  this  pur- 
pofe,  and  it  is  to  be  done  eitlier  by  a  fmgle 
obi'ervation,  or  by  tli«  rdult  of  two*  If  at  be 
Vol..  1. 
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done  by  a  fingle  obfci  vation,  fomc  ftar  in  the 
arflio  circle  is  to  be  hxcd  upon,  and  its  decli- 
nation being  hiil  known,  which  is  to  be 
found  in  the  table  of  declinations,  the  grcatdl 
height,  or  die  leaft  height  of  diat  ftar,  is  to 
be  oblerved ;  that  ts,  its  meridian  altitude,  or 
its  altitude  in  that  point,  whidi  is  the  loweft 
of  its  iqiparent  motion,  which  is  its  oppofite 
meridian  :  for  in  thcfe  ftars  which  are  within 
the  J  relic  circle,  although  in  no  others,  the 
op[)olite  meridian  is  to  be  fecn.  If  the  greatcll 
height  of  the  Ihir  be  taken,  the  dillance  of  tiie 
ftar  from  the  pole  is  to  be  abilra£ted  from  it  j 
and  dib  gives  the  height  of  the  pple  in  die 
xemainder.  If  it  were  die  leaft  heig^  of  the 
ftar  that  was  taken,  die  diftance  of  the  ftar 
from  the  pole  is  to  be  added,  and  the  whole 
gives  the  elevation  of  the  pole  for  the  place  of 
the  obfervation.  It  the  two  obfervations  were 
made,  and  the  liar's  height  w;ls  marked  down 
at  its  meridian,  and  at  its  oppoUtc  meridian, 
dken  the  middle  between  thefe  two  is  the  clc* 
vadon  of  the  pole  of  that  place. 

The  only  caution  that  is  neceflaiy  in  diis 
refpe^  is,  that  whether  the  greateft  and  leaft 
height  of  the  ftar,  or  only  the  leaft  height  of 
it  be  taken  for  this  purpofe,  the  ftar  that  is 
pitched  upon  for  obfervation  fhould  be  one 
not  near  to  the  verge  of  the  arctic  circle,  for, 
in  this  cafe,  being  near  the  horizon  in  the 
time  of  its  leaft  height,  die  ofalervation  will  be 
rendered  uncertain  from  the  refra£tion.  It  is 
not  only  that  an  error  might  arife  from  not 
obferving  the  rcfra^on,  but  that  there  will 
always  be  uncertainty  in  thefe  obfervations 
from  tlic  variablenefs  of  thnt  refraction. 

Ill  eillicr  of  thcfe  methods  the  lici«ht  of  the 
pole  being  taken  reciprocally,  fticws  alfo  ilic 
height  of  the  equator  in  diat  place,  Ui  that 
the  one  being  givoi  the  other  is  always 
known «  for  the  height  of  die  one  of  thefe  is 
always  the  compliment  of  the  height  of  die 
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*tfi*f.  fcut  it  is  mofe  fafe  to  judge  of  that  of 
the  pole,  from  the  obfervations  of  that  of  the 
equator,  than  tonverfely  ;  for  the  height  of  the 
equator  is  taken  by  obferv&tions  out  of  the 
Waf  of  error  from  lefnAkn. 

i 

•  EQUINOCTIAL.  A  circle  oil  Hhb  fur. 
face  of  the  cardr,  anfwcring  to  the  circle 
called  the  equator  in  the  heavens,  aftd  fup- 
pofed  formed  by  the  plane  of  that  circle  pafTing 
through  the  centre  of  the  earth.  Thofc  who 
live  iiv  the  eijuiiiodtial  have  the  days  and 
nights  of  equal  length  throughl  the  yaur,  &r 
CntcLta. 

■EQUULEUS.  A  conftellatioft  in  the 
noithcm  hemifphere,  mentioned  by  all  the 
aftronomical  writers,  and  called  alfo  Kqtii- 
iiedio,  and  the  Horfe's  H<  ad.  It  is  one  of  the 
6!d  forty-eight  conftciUtions,  which  arc  fup- 
pofed  to  be  of  Egyptian  origin,  if  not  even 
older  than  the  tfihabitition  of  Egypt,  ttid  to 
lutve  been  taught  by  the  Egyptiatw  to 
Giceb,  iti4io  began  about  the  tine  of  Thales 
to  travel  into  Egypt  by  way  of  improvement. 

ft  Is  a  finall  conftellation ;  but  it  contains 
Jh  proportion  to  its  extent  a  tolerable  quan- 
tity of  ftars.  It  15  a  very  fmgular  one  m 
point  nf  fijTure.  It  is  reprefented  in  form  of 
fljc  iicad,  and  part  of  the  neck  of  an  horfe, 
dit  off  at  it  i»efe  from  thb  body,  and  Its  filu»> 
<lon  ailds  ailb  to  the  ibgularity  of  its  appear- 
flnce»  for  it  tt  placed  juft  before  die  head 
of  the  horfe  Pegafus,  whofe  iigdce  makes 
another  of  the  conftellations  in  this  part  of 
the  heavens;  the  bottom  or  fe£Hon  of  the 
neck  reaches  to  the  front  of  the  head  of  the 
horic,  and  extends  from  about  its  nofc  to 
its  forehead.  When  the  conilcllation  Pegafus 
is  viewed  indie  proper . pofhire,  thb  head, 
affixed  as  it  were  to  his,  has  the  appeannce 
of  that  of  aiMhci  hoift»  vrffog  fmanl  on 
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the  oppofrtd  f?de  of  him,  anf(  juft  fretting  lb 
far  as  hy  the  head  and  neck  before  him. 

Lquuleus  is  at  a  confiderable  diltance  from 
the  pole.  The  conlteUations  near  to  it  are  tiie 
head  of  Pegafus  on  dwoae  pait»  and  the  Dot- 
.-phot  en  the  other.  The  tail  of  die  Fox  h 
oj^ofite  to  the  opening  of  ^  mouth  of  Equ^ 
leus,  but  at  a  confideraUe  diftance.  The 
fe^ion  of  the  neck,  as  already  obferved, 
comes  to  the  head  of  Pcgalus,  zni  the  nofc  is 
o^.puike  to  the  lower  part  of  the  body  of  the 
Dolphin. 

The  andtnlB  haw  ittwidtiiied  only  fbor 
ftazs  m  die  HoffiTs  Headland  ftriaiyfpeakii^ 
in  the  head  diere  are  only  four  diat  are  oo»- 

fpicuous }  there  are  fome  fmaller  on  the  nedc^ 
and  feme  fmall  ones  aJfo  befidcs  thcfe  on  the 
head.  Ptolemy  fets  down  four  flars  to  this 
conllellation,  and  we  know  he  religioufly  fol- 
lowed Hipparchus.  Tychn  allows  onlv  the 
fame  number,  but  Hevelius  raifed  it  to  lax,  and 
Fbunftead  difeovered  ten  ftait  in  it  The 
four  prinripal  «f  diefe,  as  afaeady  ohftrved,  . 
are  in  die  head,  one  is  fituated  on  the  fore- 
head, one  at  tile  eye,  and  two  at  the  mouth, 
the  three  others,  moA  confiderable,  are  in  a 
clufter  in  the  neck.  There  is  alfo  a  little  one 
near  the  larger  at  the  vyc^  and  the  rcfl  arc 
fmall.  The  largcft  ol  tiicfe  are  only  of  the 
fourth  magnitude,  the  rcit  of  the  iifth  and  iixth, 
and  principally  of  die  latter. 

•  EQUUS,  thiHnfi,  A  name  by  which 
fome  of  the  afbbnonied  writen  have  called 
the  conftellation  more  generally  named  Pe- 

gafiis.  Pto!cmy  has  led  them  into  thi^,  ^at 
the  more  determinate  term  Pci;afus  js  much 
more  proper,  as  there  is  an  Equuleus  beiide. 

ERICHTBONHTS.  A  name  hy^Aich 
many  of  die  old  aflreneoucal  writeis  have 
"tfiitHfiifil  dit  confldhdofi  nlfed  Aw%a« 

The 
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71w  Greeks,  willing  .to'  idapt^ftaie  ptrt  of 

their  fabulous  hiflory  to  a  figure  which  they 
kad received  from  their  inftrufton,  the  Egyp- 
tians, calleti  this  by  the  uame  of  that  fon  of 
Vulcan,  becaufethe  bridle  in  his  hand  fcemed 
a  fyflfdwl  of  his  invention  of  coaches.  They 
knMir  not  wbH  wliflt  to  make  oT the  Ooatand 
Kids  in  %iie»  but  thqr  could  not  get 
rid  of  them,  bccauie  of  a  very  coD^cuoaaflar 
in  the  confteilatioii,  one  of  the  firft  magnitude, 
which  was  always  underfiood  and  mentioned 
to  be  in  the  Goat's  fhoulder.  They  invented 
levcral  othrr  ftories  to  adapt  to  this  conftella- 
tioOf  but  ail  as  idle.  The  Egyptians  fecm  to 
IttW  omnt  nodiii^  by  it  but  a  countryman 
wMug  cut  of  btt  JkKk  of  goa^.  Sm  Aoriq  a. 

"^WDAtfUS^ikeJtkfit,  A  conlMladon 
dfiStic  DuiUicui  JitinUphere»  very  con/ldcrable 
in  its  extent,  and  comprehending  fome  ftars 
th  at  arc  fufficiently  conipicuous.  It  is  one  of 
the  forrj'-eight  old  conflelJations,  and  is  named 
by  all  the  writers  on  afhonomy.  Many  of  the  fi- 
gurcsofdieconlleDations  arcunnatural  enough. 
The  Bean  have  long  tails,  and  die  Whale  has 
legh  butlhefigtire  of  a  river  tslefiliaUe  to  mif- 
reprefentation  in  the  deHgnuig.  It  iarepiefolted 
in  the  fchemcs  of  the  heavens  as  a  river  of 
corWidemblc  breadth,  running  in  a  crooked, 
not  in  a  direct,  courfe,  turninr^,  in  one  part,  j 
into  a  kind  of  femicircle.  After  this,  it  runs 
flHA  various  windings  mto  the  fouthern  hemi- 
fphere,  and  coottniies  its  coiafe  to  the  foot  of 
tliePhoenix.  * 

The  confiellationa,  about  the  pait  of  the 
Eridanus  which  is  in  the  northern  hemi^diete, 
are  Orion,  the  Bull,  the  Whale,  the  Dragon, 
and  the  Hare.  In  the  fouthern  hcmifphtrc 
are  the  Phoenix,  tiic  Hydrus,  and  the  Toucan. 
The  conftellation  begins  at  the  left  foot  of 
Orion.  Theflarofthe  firft  magnitude  in  that  | 
Ido^  which  ia  alio  called  by  a  paidcabo'  name 


Regel,  nay  be  eftoemed  the  head  of  the  Eri- 

danus.  It  runs  with  fome  convolutions  under 
Taurus,  and  has  its  great  or  femicircular  bend 
juil  at  the  brcait  oi  the  Whale,  the  legs  and 
feet  of  that  moniler  among  the  conilcllatiuns 
(for  the  Whale  of  the  heavens  has  feet)  come 
npon  it  The  Hara  ia  oppoGie  to  another 
part  of  its  ooiirie,  ani  the  Dog,  hut  at  a 
huger  diftance.  It  terminates  at  the  Toucany 
Hydrus,  and  Phoenix,  which  all  ftand  near 
one  another  in  the  fouthern  hf-mifpherc;  but 
it  does  not  end  there  lb  determinate^  as  it 
begins  in  the  other. 

Thik  old  afbronomers  allowed  thirty-lbur 
Haia  to  the  coofleUadon  Eridanus.  Ptolemy 
fiNMtt'  Hippaicfaus  fets  down  (b  many,  and  all 
the  othen  have  ibHowed  him.  He^ius  al- 
lows no  more  than  twenty*leven,  hut  JFIam- 
ftcad  raifes  the  number  to  eighty-four.  Of 
thcfe  there  is  not  a  fir:-]  •  Ibr .either  of  the  firft 
or  fecond  magnitude,  but  there  arf  a  confidcr- 
able  number  of  the  thiid,  fome  reckon  twelve, 
odwfa  ten  of  thcfe,  but  thofe  who  difpute  a 
part,  «ediicii^  them  to  the  fourth  clafs,  yet  al- 
low «i^«r  nine  to  be  truly  of  the  thinlniag> 
nitude,  and  there  are  eneugh  in  nund»erto 
make  a  conftellation  very  confpicuous.  One 
of  the  ma{\  confpicuous  of  thefc  is  juft  be- 
fore the  breaft  of  the  Whale,  aiid  there  are 
Lwo  Others  allowed  on  all  hands  to  be  of  the 
tjiird  iiiagnttude  near  to  this.  Tiic  reft  are, 
together  with  feveral  fufficicnily  bright  ftars,  of 
the  fourth  and  fifth  magnitudes,  diftributed 
with  loknible  regularity  over  the  figure. 

TheGreeks,  in  their  ufual  manner  of  adapt- 
ing fiune  part  of  their  hifioiy,  or  of  the  fioiy 
of  their  countr>-,  or  of  thofe  wlx»  had  been  the 
fubjcas  of  the  explotti  of  their  gods  and  he- 
roes, have  given  the  nam'.-'  f  Eridanus  to  this 
conftellation,  which  we  iind  on  ail  hands  was^ 
in  tiic  earlier  times  called  only  by  the  rcneral 
name  of  the  River.   It  is  likely  Uiat  tlie  figure 
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of  one  river  is  folike  that  of  another,  that  there 
needed  no  peculiar  legend  to  afecrtaiii  tUe 
name ;  and  yet  there  arc  fnme  among  their 
writers,  who,  inllead  of  tlie  tridanus,  call 

the  Euphrates,  and  fay  it  is  die  river  into 
vAadx  Venus  and  Cupid  jun^d  for  Sen  of 
die  ^ant  Tjphon,  and  tnuisfemied  tbem- 
ielvcs  (to  avoid  the  danger)  into  diofe  two 
fiflies,  which  were  afterwards  taken  up  into 
the  flcies,  and  made  the  fign  Pifces  in  the  zodiac. 
Others,  however,  fay,  that  the  conitellation 
rcprcfcnts  the  fea  in  general,  and  was  defigned 
as  a  figure  of  it ;  and  others,  perhaps,  with 
more  propriety  that  it  is  a  ^aSbm  of  the 
Kile.  TboTe  who  tell  us  this,  fay  alio,  that 
the  fingle  large  ibur  underneath  it  was  once 
called  Canopus,  a  name  derived  from  that  of  j 
an  iilanJ  i:i  the  Nile  fo  called.  All  that  wc 
could  know  ol  it  is,  that  it  is  a  river,  and  that 
it  very  fortunately  comprchcndi  Icvcral  liars, 

^\iiioiig  tlic  enthuiiallic  writers  on  agro- 
nomy this  confidladtti  has  ebtaiiied  a  couple 
of  foipture  names,  but  they  have  none  of  them 
altered  its  %ure.  Schickaid  only  defires  that 
it  maybe  called  the  brook  Cedron»  and  Schil- 
ler that  it  may  be  the  Red  Sea  over  which  the 
16aelites  pafled  under  the  condud  of  Mo&s. 

ERIGONE.    A  name  by  which  fomc  of  | 
the  agronomic  J  writers  have  diltinguiihed  the 
fign  Virgo.    Some,  who  would  explain  this,  | 
have  fuppofed  ibme  queen,  or  great  peribnage 
of  the  name  of  £r^ne»  to  have  heen,  Ibr  her 
peculiar  virtues,  exalted  into  the  heavens }  but 


a  more  pi  obaMc  iulution  is,  that  it  was  meanf, 
like  the  co:iltcllation  Itfelf,  to  tell  men  of  the 
time  oi  harveft.  Tliis  coidtcllation  receives 
the  fun  in  Auguft  and  September,  when  tiie 
cars  of  com  g^row  rcddifh,  as  proniifuig  har- 
veft. The  word  Er^oiie  properly  f^niiies 
red,  and  the  virgin  was  intenided  only 
to  reprefent  fome  £emale  labourer  in  the  har* 
veft-wotk,  by  an  ear  of  com  in  her  hand. 

EVE.  According  to  Schiller  and  his  fol- 
lowers, a  name  of  one  of  the  fouthcm  conftel- 
lations.  Thcfe  are  a  fee  of  enthufiafts,  who 
have,  under  the  name  of  reforming  the  fphere, 
new-modelled  all  the  coi^ellatipns|  they  have 
placed  St.  Peter  in  the  place  of  the  Raji^  tho 
Bull  is  converted  into  a  St.  Andrew,  and  foof 
the  rclt  of  the  zodiac.  In  regard  to  the  old  con- 
Itcliations  they  have  uiually  given  one  for  one 
among  their  facrcd  new  ones  j  but  when  they 
got  among  the  late^formcd  conileUations  of 
the  (buthem  hemilphere,  they  have  generally 
taken  two  or  diree  lor  one.  Thus  Eve  is 
formed  out  of  the  ftars,  which,  in  theoidinaiy 
fphere,  compofc  the  Bird  of  Paradife,  the  Cha- 
mclton,  ir.c'  the  Flying  Fi(h  ;  and  dands  lingly 
in  the  place  of  them  ail. 

EXASTION.  A  name  by  which  ibmc 
have  called  that  clufter  of  ftars  in  the  conflcl- 
iation  Taurus,  commoidy  known  by  the  name 
of  the  Pleiades,  or,  in  Englifli,  the  Sevea 
Stars. 
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FERA,  the  wild  Beqj}.  A  name  by  which 
ibme  of  the  old  aftronomm  adl 
confleQatiioii^  nov  known  by  die  jmA«i^ 
awHte  Jtvne  of  Lupus^  or  fbe  Wolf. 

SohBierhas  Uamfonned  tius  conli  i'  ?  n 
into'ioiK  which  he  calls  the  patriarch  Jacuo, 
as  out  of  the  itars,  which  form  the  Ceotaur, 
he  has  made  Abraham  aiui  JUaac   .  . 

.  Fx^lvL  i  ivUM,  the  Bur.  A  name  by 
which,  widi  the  additidn  of  the  qptdiets  Ma< 
jus  and  Minua,  ibme  anthon  have  exprefled 
the  Greater  and  the  Lefler  Bear.  The  Ara- 
bians b^an  the  ctiilom.  St*  Ursa. 

FIDICULA.  A  name  by  which  fomc, 
who  arc  fond  of  unufual  words,  have  called 
the  conllclhition  Lyra.  It  is  one  of  the  old 
L-atiji  namci,  but  it  is  afiSiation  br  life  (utli. 
Fidicula  b  alfo  name  by  which  th9t4riSiji  iAro- 
nomers  bavc  called  the  lai^  ibf  kr^^fm. 

FISH.  A  i;nme  alfo  given  by  fomc  of  ilic 
anroMomical  writers  to  the  conftcllation  Cc- 
tus,  the  Wh;.lc.  A  very  conlldcniblc  oiic  in 
the  aorthcrn  hemifphetc.    8ie  Qeim^. 

•  f^SH,  Jibing.  A  name  given  by  tjic  Utcr  af- 
tretioinen  to  a  conflellation  in  the  fouthern 
henu^berB)  -wluch  fimie  alfo  call  the  Pafler. 
b  M  a  fmali  ooofleUation,  and  is  fu^at.  !  l)u 
tween  the  root  of  the  Royal  Oak,  an^  the 


body  of  the  (hip.  See  thd  artick  Piaci$  Vo- 
LANS* 

•FISH  SOUTHFRN;  A  oonftcUatHm  of 

the  fouthern  hcmifphcrc,  placed  at  the  feet  of 
Aquarius,  and  I'wallowing  the  whole  ftrcam 
of  water  that  comes  from  his  urn.  It  has  the 
epithet  Southern  added  to  its  name,  to  diltin- 
guifti  it  froui  tile  conflcUatioii  Piftci  of  the 
zodiac,  for  otie  of  vdiich  figures  it  might  eUe.. 
be  miftaken.   S*(  Piscis  Aust&alis.. 

FLAMINGO.  A  name  by  which  Ibme 

call  the  new  conliellation  of  the  fouthLi  n  he- 
mirphure,  moic  univLrfaUy  known  by  the- 
name  of  the  L'raJic,  (Irus.  The  I'lamingo, 
called  alfo  the  Flainniant  and  i^h(Eni(.X)ptci  us 
is  a  tall  bird,  and  tht.  v  ^ive  its  figure,  iiiitcad  of 
that  of  the  Crai;e  j  but  it  is  better  to  contiiiuc 
that  of  thp  more  known  fowl. 

FLAMMANT.  A  name  given  by  fome> . 
wb.o  are  fond  of  new  names,  to  a  coniiellation 

in  the  fouthern  heniifpiictc,  commonly  called 
tlic  L'r<ine,  Grus.  1  hiS  r  ianin.  int  is  a. 
name  oi  the  Fhociiicoplciu--,  oi'  1  :.;nuii;-o,  :i 
tajl  bud,  under  whofc  oat-lines  iuiue  arrange 
the  ftars  of  the  Crane,  initcad  of  ufing  tlie 
injure  of  that  more  familiarly  known  bird. 

■  rr.UVirS,       Rr  ^r.    a  name  by  which 

ouc  ot  the  cottftcUations    caiied  by  iome  of 

the 
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the  old  writen  j  it  is  that  which  we  drnzStc- 
rile  faj  die  name  of  Eridamii.  Then  wit  no 
impnpdetjr  in  dii«  at  die  dme  when  they 

it  when  we  know  that  they  always  mean  the 
Eridanus  by  it ;  but  it  would  be  an  occafion 
of  peqilcxity  to  denominate  the  conftcllation 
fimply  the  nver  now,  becaufc  Royer  has  fince 
exalted  the  Tigris  into  the  flues ;  (o  that  it  is 
neoedary  to  fay  nowifliiGii  river  we  me^,  and 
ib  bjrAenMi 


*  FLY.  One  of  the  conftellations  added  to 
Ihe  forty-eight  old  ones  by  late  aftronomers, 
and  fituatcd  in  the  fouthern  hemifphere.  It 
has  its  place  between  the  tret  of  the  Centaur 
and  the  head  of  die  Chamdion,  and  it  con- 
tains onlyiourfcus )  it  m  called  alio  the  Bee. 
4m  Ana. 

FOMAUAiUT.  AmnelijariMimMir 

.afiionoiners  have  called  a  bright  flar  in  the 
Fi(h's  mouth }  it  is  an  Arabic  name,  it  be- 
a^gaaiAamamo^g^  iflmnomnni  4if  that 


T  O 

nation,  as  well  as  with  the  Greeks  and  La- 
tins, frequently  to  call  iingle  ilars  by  fome 
peculiar  


FORTUNA.  Anamebywhidilbineer 

the  old  aftronomers  have  called  the  rcnlMlar 
tion  Virgo.    The  head  of  this  fign  comprifti 

only  a  few  ftars,  and  thofe  not  very  laige| 
they  left  all  her  head  obfcure,  and  attri- 
buted the  whole  figure  to  that  die^  of  theii 
Fortune 


FO&TUNA  MAJOR, 
which  bm  ifilHfi 
unooBunon  cxpreifiomy  «att  4ie  planet  Jit- 
ter. It  is  founded  oa  a  very  old  opinioo 
of  this  planet,  being  one  of  thofe  that  denoted 
profperity.  The  Jews  call  it  by  a  name  ex- 
prcfEng  the  ftar  of  good  fortune,  and  the  bride- 
groom, as  a  pan  of  tis  maniagp-cecemaqy^ 
pf cftntad  Ml  wife  wMi  m  ring»an  wMch  wm 
diefigpin«l«naBe«r<iiiaplsum»  oimic** 
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GABRIEL.  Aoeovdii^  toSGhiSeri  CMW 
of  liic  oonfldhlkNn  of  tbe  aordiem  hfr- 
Milphnr :  k  bin  Ae  pbceof  ^g^ui.  This 
MdlOtbaillB«^'01B<)^lcd  all  the  conflcllatlons 
to  make  them  reprefent  holy  hiftories.  Schic- 
kard  has  done  fomethingof  this,  but  he  only 
convert?;  the  Horfe  into  one  of  the  kings  of  Ba- 
byion,  and  Hartfdoif  follows  the  iame  cmcn- 
datiofl. 

GAD*  Afuanetywftidi  ibmeof  tlieoU 
aftfoafliniad  ^writers  have  called  Jupiter.  It 

(uppofed  fo  be  tbe  name  by  which  that  planet 
was  adlcd  among  the  oldjewt. 

GADTO.  A  name  by  which  fome  have 
called  the  conftellatiou  Capricorn,  it  is  the 
i>/nac  name  for  that  %i,  and  properly  %aifies 
a  jonng  goat  «r  kid. 

'  GALA^.  A  name  by  whidi  many  have 
calltd  the  Via  La^ha,  or  Milky  Way  in  the 
heavens,  a  tra£V  of  a  whitifti  colour  and  con- 
fidcrablc  breadth,  which  runs  through  a  great 
cornpafs  in  the  heavens,  fometlmes  in  a  double, 
but  the  grcatcit  part  of  its  courfe  in  a  fmgle 
path  or  ftream ;  and  it  ctMnpofed  of  a  vaft 
number  of  §tn  too  minute*  or  too  remote 
from  die  earth  to  be  feen  by  the  naked  tye^ 
but  difcovered  in  great  numbers  in  all  parti  of 
it  by  the  telcfcope.  There  are  fome  traces  of 
the  SuDC  kind  of  light  about  the  iouth^oley 


hut  ihcj  aie  Audi  in  caoafi^fo  at  4ik, 
Tbofe  who  have  written  on  them  call  then 
lumiru>us  ijpaces  and  inageillaiuc  clouds,  iMt 
they  are,  inieality»  the  fiune  with  the Millqr 

GALLINA,    tbt  H(n.      A  name  by 
wliich  fome  aftronomical  wnters  have  called 
that  conftellation  which  we  at  this  time 
know  by  die  naaoie  of  die  Swan.  Piolenqr" 
calls  it  iut  Binl»  and  feme  of  thofe  who  fol- 
lowed Idm  have  eapieflM  dieoddves  in  tfae- 
iSune  indclrrminate  nianner.    Odiera  have- 
■ppiopiiafeed  die  name  to  that  of  the  Hen* 

GALLINELLA.    A  name  by  which  fome 
of  the  Italian  writers  have  called  the  Pleiades,, 
or  the  Seven  Stars.   It  is  fonned  on  an  old 
^^^fliwffi  of  calling  dMnihe Hen  and  ^ 

pALLUS.  A  coofieUation  fttmed  by 
fome  authors  out  of  tbeftaia  about  thefleni  of - 

the  Ship,  which  they  have  thrown  together  un- 

drr  the  figure  of  a  cock  ;  but  the  generality  of 
writers  continue  to  reckon  tlmn  among  the: 
ftars  of  the  Ship. 

GANYMEDE.  A  nune  by  which  tee 
of  the  old  afironomkal  wriieishave  called  thot 
conitdkdon  Aquihu  They  Ikjj  in  genend^ 

that  this  was  the  bird  which  Jupiter  ufed  in  the 

caoyingoff  that  youthf  and  that  he  placed  it 

affiowaida* 
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rtftcrwnrds  in  the  heavens ;  but  fomc  fay  Ga- 
nymcac  himfelf  was  cli.in^cd  into  ;:n  eagle, 
and  placed  there,  /"w  the  dijpofuton  oj  the  Jlan 
in  ibis  con/ltUat'uni  fit  AqviLA. 

Ganymede  is  alib  a  name  given  by  fbme  of 
iScut  old  aftronoinem  to  the  amfidlation  Aqua- 
Tiits.  They  pretend  that  it  b  die  iigure  of  th  at 
youdi  exalted  to  the  heavens.  ^erAquA- 

GARLAND.  A  name 'by  which  fomc  of 
the  aftronomical  writers  have  called  the  con- 
fidlation  more  ti&ally  known  by  the  name  of 
Corona  Boreafis,  or  die  Nordiem  Crown.  Ste 
Corona. 

GAVERO.    A  name  by  which  fome,  who 

Tire  fond  of  uncommon  words,  have  called  the 
tonficllation  Unon.  It  ii  the  Syriac  name  of 
that  cunltellation,  and  figmfies  the  Giant. 

GEOI.  A  name  by  which  Ibme  have  called 
the  oonfteltatton  Capricorn.   People,  Who  are 
fond  of  uncuftomaiy  names,  will  ranfack  all 
^  the  languages  for  them.   This  is  the  Hebrew 
name  of  that  eonftellation. 

•GEMINI,  Oncof  the  conftL-llatiom  of  the 
^lorthem  hemifphcrc,  ajid  one  of  much  confi- 
deratioB,  being  of  die  number  of  the  twelve 
iriiich  mark  the  divifions  of  die  zodiac,  and 
from  which  the  feveral  parts  of  the  ediptic 
have  been  named.  Gemini  is  plainly,  on  this 
account,  one  of  the  fom'-eight  old  conftella- 
t!ons,  and  it  is  jncntioncd  by  all  the  ai'trono- 
mic.il  writers.  It  is  the  tnird  in  order  <:;f  the 
ligns  of  the  zodiac  lullowiii^  Anes  and 
Taunts. 

The  Greeks,  it  is  probalile,  received  the 
fi^jurcs  of  all  die  confteilations  from  the  Egyp- 
tians. That  diofe  of  the  aodiac  were  of  this 
or^n  is  yet  more  evident  than  that  die  others 


are  fo,  and  none  more  plainly  than  this. 
The  Greeks  haj  u  vanity  in  boallind-  thcm- 
felvcs  to  have  been  the  iiivcntors  ot  uiiat  they 
.received  from  this  early  people  ;  and  they  had 
a  culiom  of  adapting  part  of  their  hiiioiy  to 
die  i^;ns  in  the  heavens  to  countenance  this 
pretence  :  but  inthbthey  often  betrayed  them- 
fclvcs,  and  they  have  particularly  done  fo  in 
this  article,  as  will  appear  when  wc  preicntty 
come  to  trace  the  origin  of  this  figure. 

Gemini  is  a  conllellation  of  fome  extent 
in  the  heavens,  but  it  does  not  contain  fu  ^eat 
a  number  of  flars  asibme  odiers  which  occupy 
afinaller  fpace;  hut  then  feme  of  dwfe 
tained  in  this  figore  am  fo  cofilpcMoiis»  and  fi» 
advantageouHy  placed,  that  the  conftdlation  is 
as  eafily  determined  on  -fight,  as  any  in- -die 
heavens. 

The  figure,  under  which  wc  fee  the  conftd- 
lation Gemini  reprefented  in  tlicfcvcralichemes 
of  the  heavens,  is  that  of  two  children,  twins, 
placed  dofe  to  one  anodier,  and  v^refeniedaft 
looking  each  other  aflfefUonatdlyittthe  bes. 
They  have  ihort  hair,  naked  bodies,  except 
for  a  little  piece  of  a  robe  about  the  middle, 
and  a  kind  of  fandals  upon  their  feet.  TTie 
one  holds  in  his  riL;ht  hand  a  club,  his  left  is 
round  the  waift  or  hid  behind  the  back  of  his 
brotlier ;  the  other  has  in  his  right  h.ind  a  Ivre, 
and  in  tlie  left  a  A^t.  1  he  hand  which  holds 
this  is  extented. 

The  conllcllations,  1>etween  which  Gemini 
is  placed,  are  Cancec  die  Lynx,  Auriga, 
Taurus,  Orion,  the  Rhinoceros,  and  the  Lit- 
tle Dog.    Cancer  is  immediately  behind  them 

on  tlic  ecliptic,  and  Taurus  before  them }  the 
back  of  the  right  luu.d  figure  is  toward  Can- 
cer, and  the  faCe  of  the  left  toward  Taurus. 
The  Lynx  is  ga]If)piii^;  over  their  heads,  tlic 
iiinder  feet  of  that  conllcllatioii  coming  ncAr 
the  Crab,  and  confcquently  near  to  the  bead 
of  the  right  hand  figure  of  Gemini.  Auriga 
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b  .near  lAlt  riglit  hand  figure,  his  right  knee 
comes  toward  the  dart  in  its  hand.  The  hc.ui 
of  the  Unicom  is  juft  under  their  feet ;  the 
head  of  (^rion'juft  before  th:it,  and  the  whole 
conftellaiion  of  the  Litdc  Dog  juft  behind  it. 
The  fpace  that  is  between  thefe  feveral  con- 
ficUatioiisis  larger  thancanbe  fiUed  up  by  this 
of  Gemini,  and  opnlequendy  llieie  are  many 
•  unfonned  flais  left  in  it  j  b\it  if  a  higcr  had 
been  devifed  to  take  in  a  greater  number  of 
thefe,  fome  of  the  mofl  confulcrable  could 
not  have  been  fo  well  determined. 

The  old  writers  allowed  twenty-five  ftars  to 
the  conflellation  Gemini,  there  are  fo  many 
fet  down  to  it  by  Ptolemy,  and  know  he 
was  a  ttnSt  fbUower  of  Hi{^chii8,  who,  ac^ 
coring  to  all  Ittfloiy,  made  the  fiift  catalogue 
of  the  fixed  ftan  that  mankind  e\  er  faw.  Ty- 
cho  Brahe  counted  exa£U7  the  fame  number, 
but  the  fuccccdins:  aftronomers  were  of  a 
greater  difccrnment.  Hevelius  difcovercd 
thirty-eight  ibu^  in  Gemini,  and  liomltead 
eighty-five* 

Of  tilcfe  HMtt  are  fbme  vtry  oonfidenUe } 
b  one  of  die  firft  magmtiide  in  die  fere- 
head  of  die  left  handfigine,  or  Gaftor,  for  that 
is'lhe  ufual  £flin£tton.  Some  have  called  this 
only  of  the  fecond  magnitude,  but  if  not  quite 
fo  large  as  Sirius  is,  it  i'^  bi^'ger  than  all  of  the 
allowed  feconds.  There  is  one  of  the  fe- 
cond magnitude  in  the  head  alfo  of  the  right 
hand  ligure,  or  Pollux.  This  b  by  all  agreed 
to  be  of  die  fecond  mag^iitude,  and  it  is  much 
iiMor  to  die  other  both  in  fise  and  luftre. 
There  are  fife  or  fix  of  die  dihdmagnioide, 
and  they  are  very  confpicuous  ftars,  one  of 
them  is  in  the  Icf^  foot  of  Caftor,  another  in 
-die  upper  knee  of  the  fame  figure,  a  third  (but 
this  is  difputed  whether  of  the  third  or  fourth 
magnitude)  is  in  the  fore  arm  of  the  fame  fi- 
gure. A  fourth  is  in  the  left  knee  of  Pollux, 
afifthinhisieftfidetowarddie  waift.  From 
die  fituatiott  of  thefe  fevetal  to,  which  ai« 
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the  confpicuous  ones  of  the  conllcllatlon,  and 
tlinfe,  which  the  pcrfons  who  formed  it  were 
moft  defirous  to  determine  in  a  particular  man- 
ner by  their  places,  it  appears  very  plainly, 
tnat  they  had  reafon  not  to  enlarge  the  figure 
to  fill  up  all  the  fpace,  for  li  l"o,  thefe  feveral 
flars  could  not  have  been  allotted  toplaces  lb 
eafily  defcnnined  when  they  are  l|iioken  of. 
The  other  fbrs  in  the  conikllation  are,  in  ge<: 
neral,  of  the  fmalleft  kinds,  and  they  are  dU^ 
peried  with  n  tolerable  regularity  over  the 
whole  hgure,  but  there  arc,  in  general,  more 
of  them  in  the  upper  than  in  the  lower  part 
of  it.  , 

This  figure  oftheooollellation  Gemini,  re- 
prefenting  it  under  the  form  of  two  children^ 
twins,  has  been  received  by  all  nations  of  the 
world  except  the  Arabians,  although  it  is  not 
the  figure  that  was  originally  adapted  to  that 
fign,  nor  does  convey  any  idea  of  the  intent 
of  thofe  who  devifed  it.  The  Arabians  have 
not  departed  from  this  through  any  Icnowledire 
of  the  error,  nor  have  they  come  back  to  truth 
in  die  akeration*  Thdr  rdigion  did  not  per- 
mittbem  todraw,  on  anyoccaJion,  a  reprefoi- 
tatton  of  human  figures,  and  they  were  there-' 
fore  obligod  to  alter  all  thofe  which  had  thb 
original  form  in  their  delineations  of  the  hea- 
vens. Thus  they  made  a  crane  of  Ophiucus, 
Auriga  they  debated  into  a  mule,  Hercules 
waj>  made  a  camel,  for  Andromeda  they  put  a 
fea-calf,  and  in  the  place  of  Gemini,  as  re- 
prelented  by  twin  children,  they  put  a  pur  of 
peacodcs. 

The  Greeks,  who  have  adapted  fome  part 
of  their  fabulous  hiftory  to  every  conflellation, 
could  not  omit  to  cbim  the  origin  of  fo  confi- 
derable  a  one  as  this,  which  was  a  /o'^i  ic 
fign.  They  tell  us,  that  the  two  figures  rc- 
prefented  in  this  conftellation  are  the  two  bro« 
thers,  Caflor  and  PoDux,  who  make  lb  g^t 
a  figure  in  their  hiftory.  The  love  and  friend* 
(hip  ofdidehcroethaabeenKopiiedasapat- 
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tern  of  affcclion  to  alUuccecding brothers,  and 
for  this,  as  well  as  for  their  ntimeiwis  exploits 
imd  deeds  of  heraifin,  they  fay  Jupiter  placed 
them  in  this  conQ^ous  fitintioa  in  the  hear 
vens. 

The  Greeks,  however,  arc  not  fo  well 
llgreed  among  themfelves  about  the  hifton,'  of 
this  conflellation,  as  men  ulually  will  be  who 
fpeak  truth ;  for  while  tJic  generality  of  their 
writers  make  the  two  figures,  Caftor  and  Pol- 
lux, fome  of  note  among  them  fay  they  arc 
HerndesandApollo,  and  others  Triptolcintts 
and  Jafion,  the  Ikvoyrites  of  Ceres,  who  car- 
ried them  to  this  place  in  die  heavens. 

This  is  the  general  account  among  the 
Greeks  themfelves.  Sir  Ifaac  Newton,  who 
has  been  at  great  pains  to  afccrtain  the  hiltory 
of  the  conftcUations,  icicu  them  all  to  the 
time  of  the  Argpnautic  expedition.  He  takes 
notice  that  Mu&us,  who  is  celebrated  for  hav- 
ingmade  thefirft  fpbere  everfeen  inGreece,wa$ 
iadier  to  Orpheus,  who  was  one  of  the  Argo- 
nauts ^  and  he  adds,  diattfaeoldconftellations 
are  defigncil  to  refer  to  ccrtatn  incidents  in  that 
exploit,  and  that  none  of  them  have  reference 
to  any  later.  We  do  agree  that  none  have, 
for  their  fubje^  or  occaiions,  things  that  have 
pafled  fince  ^e  time  of  die  Arg^utic  expe- 
didon  i  but  diere  is  ab^ant  proof  diat  they 
are  many  of  them>  and  probably  duy  are  all 
of  diem  lb,  ffludi  earlier  than  that  period, 
and  that  they  arc  not  the  offipring  of  that  peo- 
ple. It  is  evident,  that,  though  we  meet  with 
continual  mention  of  the  coidlcllation  among 
the  Greek  aftronomers,  wc  aic  lu  look  up 
jnuch  earlier  for  their  origin. 

Thales  is  allowed  to  be  the  firil  of  the 
Gredt  aftvooomers  who  travdled  into  Egypt 
Ibctheimproventof  hislmowledge,  andg^eat 
meat  is  laid  to  his  convet&dons  and  fimiiliarity 
inlii  die  prieib  of  that  nation,  for  they  were 
the  uoticiial  icholars.  1  iiales  died  aboitt£K« 
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hundred  and  fiftyyears  before  thebirthof  Chrift. 
Mufkus,  who, upon  the  credit  of  Laertius,  is  re- 
ceived as  the  maker  of  the  firft  Iphere  amongthe 
Greeks,  muft  have  lived  about  feven  hundred 
years  eailier  dian  that  time,  butby  thelittle  diat 
was  known,  even  by  Thales,  with  the  help  of 
his  Egyptian  inftru6tion<;,  it  docs  not  appear 
that  aftronomy  could  have  made  any  great 
progrefs  at  the  time  of  Mufa^us.  Thefe,  to 
which  focver  of  them  wc  would  refer  tiic  nle 
of  aftronomy  among  die  Gredes,  arevoy  late 
periods  in  refpe^  to  diofe  from  which  we  may 
trace  it  amongthatpeo|dc,  fieomiriiom  dieGre- 
cians,  in  the  time  of  Thales  and  his  fucccflbrs, 
confefled,  and  from  whom  it  is  probable,  that 
they  always  had  received  the  knowledge  of  the 
ftars.  It  is  to  thcfc  people,  or  to  their  ancef- 
tors  perhaps  in  another  country,  that  wc  are 
to  refer  the  origin  of  the  con(lellations,  for  we 
fliall  find  remains  of  their  figures  among  them 
much  earlier  than  the  period  of  the  Argo- 
nauts. 

Aldioug^  we  are  not  imlluig  to  allow  die 
full  claim  of  the  Egyptians  of  <M  any  more 
than  that  of  the  Chinefe  at  prcfent  to  antiquiqr, 

for  both  nations  carrj'  their  claim  back  iinto 
iibfurJity  and  folly,  yet  we  muft  allow  that 
tliey  arc  a  nation  much  more  aiitient  than  any 
other  of  which  we  have  any  knowledge,  and 
diere  are  among  them  remains  of  adcnow- 
kdged  antiquity,  in  oomparifon  of  which  all 
other  things  are  modem.  On  diele  monu> 
mcnts  of  their  earlieft  time  which  are  covered 
with  figures,  which  weic  the  hieroglyphical 
writing  of  that  people,  there  are  found  the 
furjiis  of  the  conitellations,  and  particularly  of 
the  fcvcral  figns  of  the  zodiac.  The  Crab 
and  Goat  are.  the  moft  frequent,  after  thefe  the 
Ram,  die  Bull,  and  Gemim,  the  I^,  and 
the  others.  It  b  certain,  from  the  dungs 
about  thefe,  that  they  are  meant  to  reprdenC 
the  figns  in  the  hcaveoS,  not  the  an'mn's 
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AtmfiJvflS  as  on  the  earth,  and  their  order 

and  dirpofuion  on  fome,  the  fame  in  which 
they  tollovr  one  another  in  the  heavens,  con- 
^ms  it. 

We  are  no  longer  then  to  look  among  the 
Greeks,  aii  infant  nation  In  comparifon  of 
tiieic,  for  the  ori^  of  %ns  and  figures,  long 
before  they  becane  a  people  in  ufe  writh  diele» 
and  by  their  own  accounts^  &  far  at  we  have 
accounts  of  any  thing  on  tbc  occafion,  bor- 
lowed  from  them.  It  is  among  the  Egyptians 
tiien  that  we  are  to  look  for  the  origin  ot  the 
conftellations,  and  to  come  back  to  the  point 
aimed  to  be  explained  here,  how  (hould  any 
part  of  the  Grecian  ftory  belong  to  the  inven- 
tion of  ^e  Egy  ptians  many  yean  before  them } 
or  what  could  thofe  Egyptians,  at  that  lb  much 
earlier  period,  know  of  the  Cafior  and  Pollux 
of  the  Gredu,  bom  fo  many  centuries  after 
the  invention  of  the  conflellation,  in  the  figure 
of  which  they  are  pretended  to  be  reprefented. 

That  Caftor  and  Pollux  could  not  be  de- 
figned  by  the  confteilation  Gemini  then  is 
evident,  that  on  goiiig  yet  farther  back  we 
ihali  find  that  no  human  figures  at  all  were 
defi^ned  or  repcefented  in  it.  Theft  old  mo- 
numents (hew  us  that  not  two  children,  hut 
a  pair  of  kids,  was  the  ori^al  figure  in 
dtis  conftellation,  and  the  teflimony  they 
give,  though  in  itfelf  fufHcient,  is  corrobo- 
rated by  the  accounts  of  the  carlieft  authors, 
who  tell  us,  with  one  voice,  that  they  were 
two  young  kids  which  the  Egyptians  placed  in 
that  part  of  the  heavens.  The  obfervation 
was  too  plain  not  to  have  ftruck  feveral  who 
have  Gonfidered  it.  Herodotus,  who  was  well 
acquainted  with  the  hifloiy  of  die  times  pre- 
ceding his,  fo  far  as  it  was  or  could  be  known, 
tells  us  cxprcHy,  that  the  Lgyptiaii!>  knew  no- 
thing of  Caftor  or  of  Pollux,  and  that  it  was 
impo&ble  they  (hould  have  heard  even  their 
names  I  and  Hyde,  inhutieatife  on  the  re- 


ligion of  the  Pcrfians  obfcrvr?,  that  the  eaflern 
people  could  know  i;othi<i!X  of  thofe  two 
heroes,  whom  the  Greeks  had  honoured  with 
the  place  of  the  third  fign  of  the  zodiac. 

Thus  far  then  we  are  led  with  cafe.  The 
Giedcs  did  not  devife  die  oonflellatioiis,  nor 
has  their  fabulous  hiflor)-,  one  part  or  other 
of  which  they  have  adapted  to  every  figure  in 
the  heavens,   any  relation  to  them.  The 
Egyptians  invented  them,    or  th.ey  brought 
them  from  fome  other  place  where  the)'  had 
been  invented,  and  this  mvcntion  was  fo  eaily 
that  it  preceded  the  fabulous  hiibcy  of  this 
vain  people,  and  having  been  made  in  die  . 
fimpler  ages  of  the  world,  had  doubtlefs  more 
fimplicit}',  and  more  refpeift  to  ufe,  than  pomp 
and  oflentation.    Macrobius  has  very  judici- 
oufly  explained  the  origin  and  the  intent  of 
the  invention  of  the  coniieihuions  in  his  ac- 
count of  Cancer  and  Capricorn ;  and  Pluche 
hasfoUowed  the  plan.  This  venerable  an- 
tient  lefers  the  figures  to  feme  meaning  and 
expreffion,  and  maidng  diem  a  part  of  the 
hieroglyphic  language  of  the  people,  among  • 
whom  they  were  invented,  he  gives  them  ap- 
propriation and  utility,  and  places  their  (Jii-^ia 
in  reafon.    A  Pollux,  or  an  Hercules,  might 
be  as  well  placed  in  one  part  of  the  heavens 
as  in  another,  and  the  (dacingdiem  any  where 
would  anfwer  no  puipofe,  but  that  of  an  idle 
oftentation,  whereas  if  we  fuppofe  a  people 
who  expreflcd  themfclves  by  hieroglyphics, 
formed  of  the  figures  of  animals  infiead  of 
words,  fcledling  <bmc  or  other  of  thofe  ani- 
mals on  tJiefe  particular  occafions,  wc  {h:<\{ 
find  uiltrudion  and  utility  in  the  afli^ning 
.  diem  their  places,  and  the  ftudy  of  them  will 
be  like  that  of-  a  language.   Macrobius  6cp^ 
thqr  placed  die  Crab  and  the  Goali,  Cancer 
and  Capricorn,  not  by  chance,  or  without 
claim,  at  the  two  barriers  of  the  i'lin's  courfe, 
but  at  once  to  mark  the  points,  and  fo  con- 
vey the  knowledge  of  what  happened  at  them. 
C  c  2  VVhc» 
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When  the  fun  arrived  at  a  certain  part  of  the 
heavens,  they  perceived  that  he  began  to  mc* 
backward,  and  tO  defcend  obliquely.  To 
mark  that  fpace  or  portion  of  the  heavens, 
at  which  this  happened,  they  were  to  take 
note  of  the  liars  which  ftood  in  it  j  and  they 
were,  for  the  fake  of  (peakii^  of  them  fami- 
liarly, to  arrange  them  under  the  form  of  Ibme 
animal:  they  were  accuftomedtohierogllyphk: 
writing,  and  thejr  chofe  for  this  puipofe  the 
figure  of  a  Crab,  a  creature  which  moves  ob- 
liquel)',  ?  ihI  backward,  as  the  i'un  then  began 
to  do.  On  the  other  hand,  they  were  to 
mark,  as  the  other  barrier  of  his  courlc,  a  part 
of  the  heavens,  at  vrhidk  diat  liuninaryt  hav- 
ing quitted  the  lower  part  of  his  couiie,  be- 
gan to  rife  higher  and  higher.  On  the  iame 
(pkuii  and  widi  the  fame  intent,  dwy  feleded 
for  the  figure,  under  which  to  arrange  thefe 
ftars,  that  of  a  wild  Goaf,  an  animal  which 
was  always  climti  ig  up  the  mountains. 

It  is  on  this  principle  hiid  down  by  the 
happy  thought  of  Macrobius,  that  we  fhali 
mike  out  the  meaning  of  all  the  reft.  The 
divifioin  of  the  sodiac  into  confldlatiom  waa 
very  early,  and  the  ule  of  Uiat  diriiion  was  to 
point  out  to  the  huibandman  the  ieveral  pe- 
rioJi>  of  bufinefe  and  of  profit. 

The  fpring  was  the  time  when  the  young 
Iambs,  and  the  reft  of  the  ofFsprinrr  of  the 
ftack,  began  to  follow  their  mothers  over  the 
new  covcitd  fields,  and  gather  flrcngth  in  the 
warm  fiui,  and  from  the  frefh  grown  hcr- 
ha^..  The  great  articles  of  this  flock  were 
the  iheep^  the  ox,  and  the  goat,  and  thefe 
brought  up  their  young  fucceffivdy  in  the  en- 
cieafmg  warmth  of  the  fpring,  and  under  fa- 
vour of  the  farther  growing  of  the  pafturage : 
the  lambs  followed  their  dams  alon^  the  fields 
in  the  earlicfl  offer  of  good  weather ;  a  month 
after  thelc  liic  calf  trotted  alon^  after  its 
Jarg^  parent,  and  at  a  yet  more  aUvamced  pc- 
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riod,  but  ftill  within  the  limits  of  the  fpring, 
the  Goat,  followed  by  her  double  litter,  clofed 
the  encreafe.  It  was  the  great  point  of  ,thc 
hufbandman's  bufmcfs  to  know  when  all  this 
was  to  happen,  and  it  was  of  importance  to 
him  to  have  notice  of  the  approach  of  the 
glad  feafon,  and  to  prepare  for  it  It  was 
toon  feen,  that  the  progiefsof  the  fim  along 
the  feveral  paits  of  the  heavens  occafioned 
this,  znd  it  was  with  intent  to  know  cxa£Uy 
when  this  cWcd.  fhould  be  produced,  that  they 
remarked  thefe  feveral  places.  They  were  to 
afccrt.un  the  liar?  that  occupied  each  fp-ace, 
or  part  of  his  cuuilc  at  tius  time  under  the 
figures  of  animals,  any  animals  would  ferve  die 
purpoie,  and  whnh  fhould  they  chulefb  mitu- 
rally,  or  indeed  fo  properly,  as  ihofe  very 
fpecies,  the  care  of  whicli  occafioned  the  ob- 
fervation  ;  they  fele^ed  thefe,  and  they  placed 
them  In  the  order  of  time  in  which  their 
young  appear.  The  Ram,  the  fatl^er  of  the 
flock,  was  the  conftellation  that  marked,  by 
the  fun's  entrance  into  it,  the  firil  portion  of 
the  fpring  j  die  fiidl  dw  fecond,  and  the  third, 
the  fruitful  Goats  encreafe  die  twin  kidsy  but 
not  twin  heroes,  acconiii^  to  the  fabulous 
Gieekhiflory. 

As  the  origm  of  the  confldlations  has  on 

this  occafion  of  the  fuigular  and  litde  under* 

ftood  fign  Gemini,  been  enquired  into,  it  may 
not  be  amifs  to  add  a  few  words,  by  way  of 
explanation,  of  that  hint,  given  toward  the 
be^^inning  of  this  article,  thatEgj'pt,  althou-h 
the  place  whence  the  Greeks  received  the  fi- 
gures of  die  conftellations,  might  not  be  tiiat 
where  they  were  firft  invented,  and  that  thole 
who  diffuled  them  over  the  reft  of  the  world,, 
might  themfclves  have  brougjht  diem  from 
elfe  where.  It  is  not  only  that  they  might, 
they  certainly  did  bring  them  from  fomc 
other,  and  that  fome  very  diftant  place.  ^Ve 

have  fcca  that  thefe  three  %ures  of  the  con- 

ilellatiom. 
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fteUations,  wlr.ch  mark  the  fcvcral  parts  of 
the  zodiac,  or  the  twelve  divifions  of  the  e- 
cliptic,  were  devifeil  to  rerrind  men  of  the  fca- 
fon  for  their  feveral  parts  of  huiliandry,  and 
diis  will  be  eaiUy  proved  with  refpe^  to  all 
tfwieft.  Among  diefe  die  confleMatkn  Vir- 
go,  whtcb  however  niftd  imo  »  kind  of  ai^ 
by  the  Greek  painters,  wu  in  the  original, 
and  among  the  Eg)'ptians,  no  other  than  a 
fun-burnt  mrJid,  who  wrought  in  the  fields, 
holding  in  her  hand  an  ear  of  reddening  corn, 
betokened  the  approach  of  harveft  :  this  ap- 
pears from  the  Egyptian  figures  of  the  higheil 
antiqiuty.  I  flttU  mention  only  one  more, 
Aquaritu,  the  watoyconflellation^who  feemcd 
to  poitr  diendnB  of  winter  out  of  his  full  urn, 
and  was  the  fign  of  foul  weather.  Thefe 
maikedthe  (isafons  of  ap{Mfoaching  harveft  and 
of  winter,  and  it  was  with  that  intent  the 
figures  were  placed  in  tbofe  p^rts  of  the  hea- 
vens J  but  although  this  aniwercd  very  well 
to  the  fucceffion  and  nature  of  the  feafons  in 
all  odmrpaitB  of  die  world,  it  by  no  means 
agreed  with  Egjrpt  Ai^uft  and  September 
are  indeed  the  times  of  approaching  han'cft 
inth  us,  and  over  all  the  world  befidealmoft, 
but  not  in  Egypt-  The  harvefl  there  is  in 
March  and  April.  And  as  to  Aquarius,  who 
very  well  marks  the  rain  and  bkid  weather  to 
us,  and  to  the  rcA  of  the  world,  in  this  alfu 
Egypt  is  particular,  and  has  nothing  to  do 
whh  the  pagrioflications  ^  In  ^gXP^ 
never  rains,  and  the  irinter  is  die  findft  fea- 
Ibn  of  die  year. 

It  foUowa  thcn»  that  the  conftellatians 

which  mark  the  feveral  divifions  of  the  zo- 
diac, although  they  were  brought  from  Egjpt 
into  all  the  other  parts  of  the  world,  yet  were 
not  invented  in  Eg)'pt.  There  is  great  rca- 
ibn  to  believe,  that  the  obfcrvation  of  the 
faeav«is  was  very  early,  probably  it  had  its 
origin  in  dnt  counuyt  where  all  mankind 


lived  together  immediately  after  the  flood,  and 
that  the  Eg)Titians  carried  the  obfcrvations 
with  them  to  the  borders  of  the  Nile  when 
they  went  to  fettle  there  j  and  although  the 
figures  of  the  OOnftdbttions  no  longer  conveyed 
the  meaning  that  was  intended  by  them,  and 
which  is  anfweied  to  all  odier  people,  thejE. 
continued  the  ufe  of  them  to  prevent  the  con- 
fufion  that  might  have  ariiea  Ar^m  innova- 
tion. 

The  anticnts  attributed  to  every  fign  of  the 
zodiac  one  of  the  principal  deities  for  it?  tutc- 
laiy  power.  Phoebus  had  the  care  of  Gemini, 
and  thence  all  the  jargon  of  aflrulogcrs  about 
die  agreement  of  die  fun,  and  this  oonfteUa* 
don. 

GENASH.  A  name  by  which  fome,  who 

are  fond  of  hard  words,  have  called  the  con- 
f^ellation  Urfa  Minor.  It  is  the  Hebrew 
name  of  that  conftellationi 

GEOGRAi^HiCAL  AiERiDiAN.  A 
term  diet  is  idcd  by  afbnmKis  to  exprnft 
what  is  properly  only  dte  half  of  a  meildian 
circle.  A  meridian»  when  die  teim  is  ttnier«» 

flood  at  large,  is  a  great  circle  of  the  earthy 
drawn  through  both  the  poles  of  the  earth, 
and  through  the  place  whole  meridian  it  is. 
In  this  cafe  the  two  p<)lcs  of  the  earth  divide 
this  circle  into  two  equal  halves,  or  fcmi- 
circles,  the  one  of  wfaidi  paffis  tfaieagb  die 
place  whole  meridian  it  is  bid  to  b^  and  die 
other  throng  the  point  of  die  eaedi  diat  ia 
taaSdy  oppofitc  to  that  place.  Now  as  the 
Semicircle  which  pailes  throu^  the  place  is 
often  referred  to  without  any  connciftion  with 
the  other  femicircle,  it  is,  in  this  cafe,  called 
fomctimcs  the  gcographiciil  mciidian,  or 
fonietiincs  only  funply  the  mtndian.  The 
other  being  called  dw  of^fite  meridian.  AU 
tfaflfe  places  which  lie  la  that  diis  femicircle, 

called 
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called  tlie  (jeograplikal  mcndian,  paflei  diro' 
diem,-  an  called  places 'imder  ^e  Oiine  mer'f 
dian. 

GLRGNUS.  A  name  by  which  fome 
affisd  to  call  due  of  die  new  foniwd  codflella- 
cionaoftlie  loudiem  hemirphere  die 'Crane. 
It  is  a  Greek  name  of  diat  bird  s  but  it  is  a 
ftrange  folly  to  adapt  that  to  a  conftellation, 
of  which  the  Greeks  had  no  knowledge. 

GHAU.  A  name  by  which  fome  call  the 
conftellation  Taurus.  It  is  the  Pcriian  name 
of  that  fign. 

GHE2DUM.  A  name  bjr  which  feme, 
,  ^  who  are  ibnd  of  hard  words,  have  called  die 
conftellation  Scorpio,  It  is  the  Peiitan  name 
for  that  conftellation* 

GHIRDEGAN.  A  name  by  wlikh  k>mc 
aftronomcrs,  or  more  properly  fpeakiiig  ibme 
aftrologers,  have  called  the  conAettatioii  Ge- 
mini. It  is  the  Peiiian  name  of  the  fign, 

GIATHI  ALA  RUCHBATECHI.  A 
term  by  which  Comct  who  are  fond  of  un- 
common words,  have  called  the  conftellation 
Hercules.   It  is  a  (bunding  name,  and  is  that 

by  which  the  Anihs  call  the  fame  conftella- 
tion i  but  it  means  nothing  more  Chan  a  man 
on  his  knees. 

GIAUZA.  A  name  bjrwbidi  ibme  have 
called  die  coqfldlation  Gemini.  It  b  one  of 
the  Arabic  names  ,  cf  that  conftdladon  ^  but 
die  more  uliial .  name  in  diat  language  b 
Taua-an^. 

GIDEON'S  FLEECE,  A  name,  accord- 
ing to  fojnc  writers,  of  one  of  the  conftella- 
tlons.  Schiller  has  been  the  devili^  of  this. 


He  hai  arranged  under  this  form  the  ibit 
which  compofc  the  Hare  of  tlie  old  aftrono- 
mers,  at  the  foot    the  conftellation  Orion. 

GIEDI,  AL  GJEDO.  A  name  by 
which  Irinc  writers,  fond  of  hard  words,  have 
called  the  fign  Capricorn.  It  is  the  Arabic 
name,  and  figaifiea  a  kid. 

.GIEDYAN.  A  name  by  which  lone 
have  called  die  two  bright  ftars  in  the  arm  of 

AwAg^i  the  Arabs  gave  them  this  namew 
They  are  the  famous  Hxdi,  fo  often  men- 
tioned  in  the  old  Greek  and  Roman  poelSy  as 
the  caufes  of  ftonns  and  tempelb. 

GIGAS,  tht  Giani.  A  name  that  we 
meet  with  in  fome  of  the  old  aftionomcra,  as 
belonging  to  one  of  the  andent  conftellatiora. 
There  haviiig  been4liviiions  about  its  mean- 
ing, all  diat  can  be  afcertained  among  the  old 
authors  is,  diat  it  is  the  fame  with  the  conftel- 
lation, called  Al  Gabbar  by  the  Arabians  i  but 
as  this  is  not  well  determined  among  thofe 
writers,  and  as  the  fignification  of  the  word 
is  no  more  than  Gigas,  a  Giant,  nothing 
more  is  to  be  colle£ked  from  i^  dian  diat  this 
and  die  other  are  the  fame.  It  was  natural 
on  die  reading  of  a  Giant,  as  a  conftellation, 
to  caft  up  the  eyes  toward  the  great  human 
figures  which  there  arc  in  the  heavens,  ftncc 
the  Arabs  haviiH;  IrirncJ  their  aftronomy 
from  the  Egj-puajii,  and  tiiofe  conitc  Hat  ions 
having  been  all  formed  by  that  people,  it 
muft  be  fome  one  amoi^  thefe.  The  moft 
natural  conjedure  was,  that  it  was  diat  figure 
which,  being  kneeling  on  one  leg,  the  Greeks 
had  called  Engonafin,  and  afterwnrJs  Her- 
cules ;  fome  have  difputed  this,  and  liippolcd 
it  Ophiucus,  whom  others  have  allerted  to  be 
Hercules  alfo,  only  under  another  fiame^ 
but  it  is  much  more  pcobaUe^  that  it  b  Orion 

than 
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Aan  that  it  is  either  of  thefe  j  we  do  not  wdl 
JeaoMf  If  wliat  naam  the  Egyptians  called 
dus  oopfteMatinnn ;  but  it  b  lucky  diat  in  this 
we  find  the  oriental  word  Chinoab  preferved 

as  Its  name.  NowChimah  fignifies,  as  Al 
Gabbar  does,  a  Giant ;  and  as  that  conftella- 
tion,  which  the  Greeks,  out  of  a  vanity  of 
being  fuppofed  the  inventors  of  aftronomy, 
called  Ohon,  was,  as  we  thus  find,  called 
fimpijr  a  Giant  by  the  real  inventors  of  it ; 
it  is  not  to  be  doubted,  but  that  it  is  the 
conftellation  called  Al  Gabbar  b}'  the  Ara- 
bians, andOigas  by  fomc  of  the  old  Latins. 

The  name  of  this  conlkciiaiion  Chimah, 
witli  another  woid  Chefil,  the  name  of  an* 
fldwrconOdladon,  occurs  twice  in  die  Iwok  of 
Job,  and  alfo  in  I&iah  and  Amos,  as  the 
names  of  certain  arrangements  of  ftars,  and 
thefe  words  the  Greek  verfion  renders  by 
Orion  and  the  Pleiades.  Unluckily  they 
have  hxed  Chciil  for  Orion,  and  tiicy  have 
made  Chimah  the  Pleiades,  but  all  was  guefi 
woik  in  this  ie(peft,  and  the  wonder  is  that 
they  came  fo  near  the  truth, 

GLOBE.  Nothing  is  more  frequent  in 
calculation  than  the  demand  of  what  is  the 
I'uperficial  content  of  a  globe,  the  diameter  or 
the  circumferciKe  ot  which  is  given.  In  or- 
der to  determine  this,  we  are&ft  to  find  the 
area  of  a  great  circle  of  the  gbbe  which  we 
know  to  be  as  litde  moie  than  diree  to  one  to 
its  diameter.  This  is  explained  under  die 
article  Circle.  When  this  is  found,  we  are 
to  multiply  that  area  by  the  number  four,  and 
the  product  of  titis  is  the  fuperficial  content 
required.  When  the  fupcrticial  content  of 
the  globe  is  thus  found,  it  is  ealy  from  it  to 
find  the  UfAldf  or  the  whole  content.  In  or- 
iJca*  to  this  the  number  exfvefii^  the  fuperfi- 
cial opment  is  to  be  moltiplted  by  a  fixth  part 
of  Ihe  Aamctnr  of  die  globe,  and  the  produfi 
is  Iht  fiilid  content  nquind. 


Globe,  CtUjliat,  A  iphae  of  wood,  or 
any  other  materials,  intended  to  reprefent  to 

the  eye  the  outer  or  convex  furfifce,  of  what 
we  call  the  ^here  of  the  heavens,  as  it  is 
imagined  it  would  be  fecn  by  a  perfon  placed 
at  an  imnicnle  diftancc  from  it  in  the  void  of 
fpacc.  On  this  arc  drawn  a  number  of  circles 
to  reprelent  cholc  which  ailionomers  imagine 
to  be  dnnvB  ia  the  heawm  AemlUves.  Thefii 
are  fimietinies  alib  reprcfented  for  the  fiune 
purpofia  upon  what  is  called  an  hollow 
fphere.  This  is  formed  of  l»a&-hoops,  or 
rings,  placed  in  the  fituation  of  thefe  imagi- 
nary circles,  and  die  inteiiticcs  void.  Su 

SPUEftf, 

Globe,  tm  cjlial.    A  Ijphcre  of  wood,  or 
odier  materials,  on  die  convex  fiirfiKe  of* 
which  are  maifced  out  the  earth  and  fea  of  die 
globe  we  inhabit,  the  mountuns,  plains,  and 

extent  of  kingdoms  j  and  beftde  thefe  real  ob- 
jeds,  certain  imaginary  lines  anddrdes,  iecv- 

ijig  the  purpofcs  of  the  geometricians,  and . 
which  they  imagine  drawn  upon  the  fuifux. 
of  the  earth  itlclf.   Set  Sphere.  . 

•  GOAT,  Capritom.  One  of  the  conftella- 
tions  of  the  noctbem  faemifphere,  and  one  of 
the  twelve  figns  of  the  codiac,  Sa  r j»  4nrHek^ 
Caprico&k. 

*  GOAT.  A  laige  liar  in  Auriga,  near  the 

ftioulder.    It  is  called  the  Amalthaean  Goat, 
and  the  mother  of  the  kidsj   and  is  often 
named  in  the  Latin  poets  under  the  name  of . 
Capnu 

GAIND  DAY.    A  term  ufed  by.dlro- 
nomers  lo  explain  what  may  feem  a  firai^ . 
paradox  to  diofe  who  are  not  acquainted  with 

the  tlucirine  of  meridians,  that  is,  the  twenty- 
four  houiS)  or  fpace  of  a  day  and  nig^t,  which 

would 
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would  be  loft  by  the  perfon  who  ihould  take 
the  whole  circle  oC  the  globe  in  a  journey 
made  weflward  bv  that  time  he  returned  to  the 
place  from  whence  he  let  out,  or  cLtme  to  any 
place  under  the  fame  meridian.  i  he  term 
Ldl  Day  exprefles  the  twcnty^foun  loft  by 
nuking  jthe  fame  journey  eaftwaid,  and  un> 
dcr  that  article  it  ]»  explained. 

GOOSE  AMERICAN.  AnEi^inimme 

for  one  of  the  new  foudieni  confleltations, 
called)  by  the  original  defigncrs  of  it,  the  Tou- 
can. It  is  fttuatcd  bf  t\'/ccn  the  Phoenix  and 
the  Indian,  and  the  hgure  is  that  of  a  bird 
with  a  very  lar2;e  beak.  The  drawing  is  near 
cnougli  to  nature,  and  the  Englifli  name  has 
been^iven  by  (bme  who  were  very  badly  qua- 
lified for  that  office.  TheToucanisaBiari- 
lian  bird)' remarkable  for  its  enormous  beak,  it 
is  indeed  almod  a  genus  by  itfelf,  and  refer- 
able to  none  of  the  known  kinds  of  fowl 
among  us,  Thofe,  who  fpeak  of  it  before  it 
had  a  peculiar  gcnerkal  name  given  to  it,  and 
comprehending  two  or  three  others  like  it, 
called  it  not  tiie  American  Goole,  but  the 
Ametioui  Magpie,  «r  the  Bndilian  Ma^ie. 

GORAB.  a  name  by  which  £Mne»  who 

are  fond  of  uncommon  words,  caO  die  conftel- 
latioQ  Corvus ;  it  is  the  Arabic  name  of  it. 
Thqr  caU  it  alio  Algonby  that  is,  the  Raven. 

CORGONIUS.  A  name  by  which  feme 
c.ill  'A\c  conftcllation  Pegafus.  It  is  one  of  its 
old  Roman  names,  and  we  meet  with  it  in 
Pliny  and  odiers. 

GRADIVUS.  A  name  which  people, 
who  are  fend  of  unobmmoa  words,  have  gi  v  cn 
to  the  planet  Man.  It  was  one  of  the  old 
appcUaiionaof  the  ddty  of  tbcfimw  name; 


^  GREYHOUNDS.   A  name  of  one  of  die 

new  conftellations  of  the  northern  hemifphcrc^ 
defigncd  out  of  the  unformed  ftars  of  the  an- 
ticnt  Ichemc,  and  added  to  the  fort^'-cight  old 
conrtcllations.  The  Greyhounds,  or  Hound;,, 
for  they  are  called  by  cither  name,  are  diihn- 
guilhed  under  the  denominations  of  Aflerion 
andChara.  They  are  in  the  hands  of  Bootes, 
and  feem  barking  after  the  Great  Bear*  Su 

the  atitk  CaNKS  VlltATICI. 

GRUS,  the  Crane.  One  of  the  new  con- 
ftellations  of  the  foutJiern  hemifphere  ;  it  is 
but  a  fmall  one,  and  the  quantity  of  ihn 
which  it  contains  it  not  even  proportioned  to 
the  fpace  it  occupies  in  the  heavens.  It  is  le- 
prefented  by  the  figure  of  a  crane  fefyiiog 
ere^  with  the  head  turned  to  one  fide,  and 
the  wings  extended.  As  they  ufually  draw  it 
indeed  it  feems  rather  a  bird  fluffed  in  a  cat 
leclion,  than  any  thii^  living. 

The  conftellations,  between  and  among 
which  this  of  the  Crane  is  placed,  are  the 
Phoenix,  the  Southern  Filh,  and  the  Toucan. 
ThePboemxIsjuftat  ittfide;  the  left  wing 
of  that  bird  touches  the  right  wii^  of  the 
Crane.  The  tail  of  die  fiOi  is  it  a  finall  diP> 
tance  from  the  head  of  this  conflellition^ 
its  left  wing  is  at  a  fmall  diftance  from  the  afw 
rows  of  the  Indian,  aiid  the  head  of  diC  T«l» 
can  comes  very  near  to  its  left  leg. 

The  ftars  allowed  to  this  conflellation 
are  diirteen,  and  they  arc  fo  diiixibutcd  that 
the  figure  is  eafily  known  ia  the  heavens. 

Thae  is  one  in  the  middte  of  the  head  at  the 

place  of  the  eye.  Theie-are  two  indie  n^t, 
one  at  the  beginning  of  die  hieaft^  onelaige 

and  confpicuous  one  in  the  middle  of  the 
brcai^,  and  another  nearly  parallel  to  it. 
In  the  left  winrr  tliere  are  two  others 
finaller  than  thcle,  but  confpicuous  enough, 
and  two  Of  three  others  in  die  lower 
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pait  of  di«  body  tamd  the  left  thigh ;  thefe 
are  what  mark  tlic  conftellatloJly  and  they  did 
it  w'lih  a  fufficicnt  accuracy. 

Grus  isaifo  oue  of  the  Axahiaji  conftellations ; 
it  anlwers  to  our  Uphiucus.  I'hey  were  not 
permitted  to  draw  human  figures  on  any  oc- 
cafion,  tbeir  religioo  foibsd  lb  tiie/  were 
forced  into  theTe  alteiatioitt. 

•  GRYPHITES.  AconflcUationofieiedto 
the  afbonomical  wrorld,  and  formed  out  of 
certain  confpicuous  ftars  nenr  the  fign  Her- 
cules in  the  northern  hetniiphere.  It  is  a 
final!  GonfteUacion,  but /or  its  cxuatveiy  w<U 
'At  wiib  flw* 

The  <3ryphttet,  «em  lirtueh  it  (Mae  its 
tiaaie,  and  under^che  <Mit-4iiMi  of  whofeligUM 
the  ftars  very  happily  ie«<fpecieief.AeiL. 

Mk,  the  remains  of  which  are  very  frequent  in 
beds  of  ftone,  nm!  at  depths  in  the  earth,  but 
which,  in  iLs  iLXcnt  fbte,  is  an  inhabitant  of 
the  deep  feas  only,  and  fcarce  ever  is  wafhcd 
®n  ihore :  it  is  ot  the  oyfter  kind,  but  has  a  fi- 
gure approaching  to  tiie  Nautilus.  Moft  of 
the  writen  on  iietiind  hifioiy  have  mentioned 
il»  end  it  itddbtbcd  «idfi|^  in  the-hiftoiy 
of  foffils. 

Its  figure  and  place  in  the  heavens  will  be 
feeii  in  the  fsime  plate  with  Hercules;  it  isfi- 
tuated  between  that  conftellation  and  thofe  of^ 
Lyra,  Vulpis  ct  Anfer,  Aqutla,  and  the  6er- 
pen*  O^ud.  It  is  placed  in  an  inverted  pol- 
tne  with  leiped  to  Herailet,  ud  is  «t  a  finall 
dttanee  over  hislsftmis  AeJaeos  «f  .the 
Lyra  are^  Ibinediftance  over  the  heed  <if  the 
Shell,  it  is  in  a  line  with  the  Fox  and  Goofc, 
and  the  head  of  it  ftands  oppofitc  to  the  wij^ . 
of  the  Goofe.  The  tail  of  the  Eagle  comes 
ellb  toivard  its  hcad,and  the  fweep  of  the  lower 
|iait,,or:bMdcar  the  Ihell,  is  over  tiic  tad  of 
Oiihiiiais'j.Saivent»  andb  paitwer  the  head 
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the  (hell  is  oppofite  to  the  lower  part  of  die 

arm  of  Hercules,  his  hand  is  againft  its  middle^ 
and  the  lip,  or  turningHip  of  theiheU^  is  Op- 

poiitc  to  his  fhniiUkr. 

The  Gr)'phitcs  confifts  principally  of  eleven 
liars,  and  tbcic  almoft  all  very  confpicuous  ; 
they  aieibweU  difpofcd  alfoin  the  figure,  that 
#ieK  is  not  a  cooftellation  in  the  heavens  bet- 
ter nniked,  or  mart  cafdy  difKnguifhcd. 
They  are  fituated  principallj  tomud  the  head 
and  ONMBdiheiip  ofjheihellyiajhen^dd^ 
there  is  a  vacancy,  ihcre  is  e«e  intfae]^, 
and  another  a  little  below  it ;  b^ond  this,  to- 
ward  the  body,  there  are  two,  one  of  diem 
near  the  upper,  and  the  other  near  the  under 
ovt-lifle  of  tbefhell,  and  alitdc  above  and  he- 
fOMl^Mt  eT the  upper  out-Une  there  is  a  httli 
4iiBaer4hBn«7^the  oijica,  b«liifi<»ntly 
confpicuous.  To«9qA4he«Eti«atkyte«aie 
two  in  the  lower  part  near  one  another,  and 
very  confpicuous.    Beyond  thefe,  wheie  the 
(hell  turns  up,  ti^urre  are  three  ©there,  oat 
near  the  lower,  one  i»car  the  upper  out-line, 
and  a  laigsr  and  mote  confpicuous  ctui\  eitticr 
a  litde  -beyond  and  between  them,     l  hi« 
tenth  ibr  is  the  Iwgsftin  the  whole  cpnflRUa- 
tion.    The  eleventh  and  kft  is  aioMlI,  bvt 
very  bright  one,  placed  at  the  verge  of  tbelip. 
The  v-'holc  ronftcllation  is  as  hnght  a  chrfttf 
of  lUfs  as  any  in  the  heavens. 

GUAD.  A  name  by  which  fome,  who 
arc  fond  of  uncommon  terms,  c  ill  the  conlleU 
lation  Eridanus.  It  is  a  Moo<;jfl»  najji^  and 
fig^iifies  only  the  river. 


GYHOK.  Attune  by  w^jiqh  fbn^Cj  jrho 
are  food  of  uncoounon  woids»  have  called 
the  conftellation  EHdanus.  We  litpd  it  ji&d 
^y.^m  Init  not  fajr  !iian7,  of  the  dd  writers* 
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HAGJILER  UT.T.  A  nnmc  which  fome, 
who  arc  tond  of  uncommon  and  hard 
v'fjrcls,  have  called  the  Via  Laclca,  or  Milky 
\  v  ay  la  the  heavens.  It  is  the  Turkifli  name, 
and  fignifies  in  diat  language  the  raod  of  the 
jajf  ul.  They  alio  call  it  by  another  name, 
ligpilfyin^  the  way  of  ibaw.  Names  of  this 
laft  fignification  are  given  to  it  in  all  the  eaflem 
countries  fnHn  die  Jbgypdan  fable  of  ht&'s 
Itraw. 

HA  JAH.  A  name  by  which  fome  of  the 
aftrologcrs  hatve  called  tJie  comflelladon  Diaco ; 
it  is  one  of  the  Hebrew  names*  and  fignifies 
nfisrpent;  but  its  more  ufiial  name  in  diat 

language  is  Nabafh  Barihy  the  meaning  of 
which  is  the  Crooked  Serpent ;  it  is  by  thh 
name  that  it  is  mentioned  in  the  book  ot  Job, 
when  the  Almighty  is  laid  to  have  formed  it. 

HAIJER.  A  name  by  which  fome  have 
called  ^  conftdlation  Draco»  near  the  north 
pole  i  it  is  one  of  the  AraUc  names  of  that 

conftellation }  but  it  is  liable  to  fome  uncer- 
tain^ in  the  interpretation,  fmcc  they  fome- 
times  cxprcfs  by  the  fume  word  the  conftclla- 
tioa  II\  irus  f  t*  the  foutliern  hemirpherc.  The 
word  li^nihcs  a  lerpcaL 

HAIR  e/a  dmrt.  When  the  tail  of  a 
c6mec  is  vifiblc  only  in  form  of  a  ciide  of 
lig^t,  KHmd  about  the  whole  diciunfereoce 


of  the  ftar,  Inftcad  of  being  drawn  one  way 
in  length  behind,  it  is  called  the  Hair 
of  a  comet  ;  as  when  it  is  before,  and 
not  behind  the  body,  it  is  called,  not  the 
tail,  but  die  beard.  This  b  aU  die  real 
diflindiaa  between  die  tailed^  die  beantod» 
and  the  hairy  comets.  When  die  comet  it 
in  oppoTition  to  the  fun,  the  earth  being  be- 
tween them,  the  tall  is,  witli  refpedl  to  the 
earth,  thrown  quite  ftrait  behind  the  body, 
and  can  only  be  fecn  as  forming  a  border  of 
light  round  its  verge,  by  being  of  a  breadth 
too  great  to  be  whdiy  oblcured  by  the  body 
of  the  comet. 

HAIYA,  er  Al  Hayro.  A  name  by 
whiJi  fome,  who  arc  fond  of  hard  words^ 

call  the  condellaiion  ScrpentrTius ;  it  is  pro- 
perly  inflced  the  name  oi  only  the  Serpent  j 
for  it  is  an  Arabic  word,  a:itl  iiinifics  a  tuake  ; 
tiiey  put  it  in  the  female  gender  lu  uiltinguifh 
it  from  Draco. 

HAMEL,  «r  AtHAMAL.  A  name  by 

which  Ibme  of  the  old  writers  have  called  the 
conllellation  Aries,  or  the  Ram ;  it  is  the 
Arabian  nnme  ot  that  figo.  The  albologeis 
have  principally  uied  it. 

HAiViiL.  A  name  by  which  fome,  who 
Jove  uncommon  words,  call  the  confieUatioa 
Pettoi  itisiipartonly  of  the  Arabic  nam« 
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of  the  fairc  conHclLuion.  The  whole  nanic 
is  Hamil  Ras  Al  Cjhiil,  nnd  fignifics  carry- 
ing a  fuiys  head,  alluding  to  the  Goijgons. 

HAMMOSCLUSCil.  A  nainc  by  which 
fome,  who  are  fond  of  'ha^d  names,  have 
called  the  Triangle }  it  is  the  Hebrew  name 
■of  the  conAdlation,  and  fi^fies  a  Triangle. 

HANCE,  er  At  Haxcf.  A  najnc  by 
wl'.ich  fome,  who  arc  fond  of  uncommon 
WorJi,  have  called  the  conftellation  of  the 
Arrow  j  but  it  is  a  corrupt  word.  They  in- 
tend it  as  die  AtalMC  name  of  Aat  Hgn,  but 
lhat  properly  fpelt  is  Al  Tahin. 

HAUD.  A  name  by  which  fome,  who 
1ovc  uncommon  words,  have  called  the  con- 
f^ell.itlon  Coma  Berenices  j  it  is  made  out  of 
the  Arabic  name  of  that  fign.  The  writers 
of  that  language  call  it  Alhatid,  a  word  which 
(igmfies  a  ftream,  or  fountain  *of  water ;  thb 
may  poffi%  be  /iippoledto  be  Inlbne  manner 
'icpceicnied'  by  the  ^re. 

HANGUE,  er  Alhakgite.   A  name  by 
which  fome  of  the  writers  of  allronomy, 
who  are  fond  of  obfcure  terms,  have  called 
the  conftellation  Serpentaiy ;  it  is  one  of  the 
.Arabic  names  of  that  conftellatioa ;  and 
•ieems  derived  from  the  Turlciih  name 
YilaQgc,  or  AIyilang^«  which,  in  diat  Ian- 
tnnge^  figniiies  a  man  cQmbatix)^  a  lerpent, 
Jhc  fame  as  Serpentarius. 

HAPLETURENGH  MEHEN.  A  name 
by  whiclik  fome,  who  are  .Ibnd  of  fttange 
words,  call  the  conftdlation  Urla  Major,  or 
the  Great  Bear;  it  is  the  Perfian  name  of 
-that  conifcellatioat 

*J  JAKE,   One  of  the  coiiftdUtions  of  the 


northern  hcrr.iffihprc ;  it  is  one  of  the  forty- 
eight  Old  afuiitirs,  and  ftands  at  the  right 
foot  of  Orion.    See  the  article  Lepus. 

HARMELATES,  «r  Armblati«.  A 
name  by  which  Ibme,  who  are  fond  of  hard 
wonls,  have  called  the  conftellation  Auriga  $ 
it  is  one  of  the  dd  Gre^k  names  of  that  con'> 
ftellation. 

^  ARP.  One  of  the  conftellations  of  the 
northern  hemifphere.  The  antients  counted 
only  ten  Ibis  in  it,  4mr  the  modems  have  dif- 
covered  •tweitty'-One ;  one  of  tfaefe  is  of  the 
firil  magnitude,  and  u  called  Lucida  Lyrr. 
The  conftellation  is  before  die  figure  of  die 

kllCLliiiij;  HltcuIc;..     F:r       acdtmt  of  itS  f9IR- 

^Jaion  and  origin^  fee  the  eirtteU  Lyra, 

HaSUS  CHAIL  REZ^IIN.  A  ftrange 
name  by  wluch  fiime  have  called  Pegafus,  or 
the  Greater  Horfe  $  it  is  the  Hebrew  name  of 
thatconflellation,  and  itiignifiesnot  a  winged 
horfc,  as  this  is  painted  upon  our  globes,  W 
a  homed  horfe. 

HAUT,  or  Ai.  H.AftT.  A  nan.c  by  which 
fome,  who  are  iond  unulual  terms,  have 
called  the  conikllatiou  Fifces ;  it  is  the  Ara- 
bic name  of  the  %i,  and  figniiies  fifli. 

HAUWA,  «r  Al  Hauwa.  A  name  by 

which  fonjc,  who  are  fond  of  hard  words, 
have  oiled  the  conftellation  Serpentarius,  or 
Ophiucus  ;  it  is  one  of  the  Anibic  names,  zifA 
fignifies  one  who  keep*,  or  iu  iu  lilns  ferpcnts. 
Some  fuch  idea  tli>.y  conceived  from  the  fi  nxrc 
of  a  man,  wilh  a  ftrpcnt  between  his  legs, 
and  in  his  hands  j  but  certainly  he  is  kilUng 
it. 

H  A\'v  i  rK.  A  name  by  which  fome,  wiio 
D  (1  a  .  '  are 
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arc  fond  of  uncommon  words,  call  the  con- 
ftellation  Draco  5  it  is  one  of  its  Arabic  names, 
anU  it  %iities  ui  that  language  a  ferpentl. 

HEAD  o/a  Gaut,  Thb  is  the  tenn  ttfedt 
by  fome  agronomical  writers  to  expitis  wliat 
is  propedjr  the  body  <^  the  coiiiet»  or  in  di- 

ftin^l  words,  the  comet,  including  aU  but  its 
taiK  Others  ufc  the  word  body  of  the  comet, 
•r  Neudeus  of  the  corner  in     iaine  feok^ 

HEAVENS.  The  Ipacc  extended  every 
way  above  our  heads  in  which  the  (lars  are 
placed.  The  anticntt  had  my  Cunt  ajul  ccui- 
ftiTcd  ideas  of  what  this  wasj.  but  finoe  die 
inventioii  of  tdefcopes,  which  ia  about  an 
hundred  and  fifty  years,  we  have  become 
better  acquainted  with  this  fpace,  and  are  able 
to  exam'mc  the  fcvcral  bodies  that  arc  fixed  im- 
moveably  in  the  fcvcral  parts,  or  revolve 
round  about  one  another  in  them*  It  is  by 
jncuns  of  thefe  tnftruments,  more  than  all 
others,  that  we  have  been  led  onwards  in  our 
advances  towards  the  peileft  knowledge  of 
diofe  bodws»  and  that  afiionooiy  has  been 
imj^ffovcd  fiom  little  more  than  a  catalogue  of 
obfervadons  into  a  fcience ;  it  is  therefore  of 
the  heavens,  as  telcfcopcs  (hew  them  to  us, 
that  we  fhall  fpcak  in  this  place. 

It  W3S  but  by  flow  de^ees  that  men  be- 
came acquainted  widi  what  truly  paflcd  in 
ijiis  vaft  fpace }  but  dicgr  nofooner  fltw»  Aan 
they  began  to  enqjuue  into  li»  cwdb  of  what 
mn  Icen  theic»  and  Aeir  fevend  i^^flens  as 
Aey  were  founded  upon*  b  i^My  were  pro- 
poitioned  to  the  truth,  and  the  extent  of  their 
dtfcovcrics.  Plato  and  Ariflotle  fuppofcd  the 
heavens  folid,  although  tranfparent,  and  iup- 
p«fcd  the  blue  fpace  cxiciidcd  over  our  heads 
firm  as  a  fapphuc.  They  placed  the  earth  ui 
the  centre  of  the  oniirerfe,  and  fuppoM  it  to 
be  whoUy  at  xci>  wbak  Ihry  divided  that 
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(pace  into  fevefal  diAinc^  heavens,,  but  all  of 
the  fame  firnihers  and  folidity. 

Ptolemy  dilcoujUEiianced  \his  fyftem.  He 
fays,  that  Ae  deities^  that  is  tlie  name  by 
V^idk  he  calls  the  ftars  {fbt  they  were  adored 
bk  his  time)  moved  In  an  eihefSal  fluid.  Not.- 
withftanding  the  ftiany  errors  lA  the  iyftem 
which  he  gives  us,  (for  the  Tole  principle  of 
his  placing  the  earth  in  the  centre,  muft  make 
way  for  a  thoufand)  wc  cannot  but  admire 
the  addrefs,  by  which,  although  ignorant  oi 
the  truth,  he,  in  Ibme  way,  explauxcd  tnc  appa- 
rent motions  of  the  heavenly  bodies,  and 
Ihuned  a  fyftem*  Which  brou^  tbem  into 
the  leadi  of  dAcul^ork 

The  liNceediqg  aftronooieie  agpecd  in  his 
dodrine  of  the  nature  of  the  heavens,  and  wc 

are  at  this  time  fenfible  that  the  fpace  which 
is  called  by  that  name  is  fuppiicd  only  with 
jethcr,  or.  with  a  fluid,  moie  fine  and  fubtilc 
than  air  itfelf.  Moft  of  the  lucceeding  viri- 
ters  on  the  fubjeci  agreed  with  hira  alio  that 
the  planets  rolled  round  ahout  the  fun  j  but 
it  was  not  till  about  two  hundred  years  ago 
that  CofNnncus  revived  6ie  ^fSttm  oif  Ae  old 
Pythagoras,  and  aflerted,.  Aat  the  fuii  wtt 
f^aotd  in  the  centre  of  the  univerfe,  and  that 
the  farth,  as  well  as  all  the  other  planMs^ 
performed  a  revolution  round  it.  What  Co- 
pernicus thus  cltabiijhcd,  all  the  fucceeding 
afbonomcrs  ajid  piuloibphers  countenanced  uli 
the  ds^s  of  Sir  iliac  Ne«»tOn,  who,  from  the 
ob&rvadons  be  made^  «nd  the  laws  he  4d>- 
vered  concemir^  the  whole  ^rilem  of  die  uni- 
verfe, proved  and  fupported  it  In  foch  a  man- 
ner, duit  it  will  never  be  overdirown.  ^eii 
bclie^'cd  before  that  it  was  truth ;  but  they 
arc  now  ailured  of  it :  what  was  but  probable 
conie<Slure,  is  perfect  certainty  j  and  tl>ere  will 
be  no  more  doubts  about  it  lb  long  as  the  woi  id 
itfidif  holds  tegether.  The  feveral  parts  of 
this  fyitcm  frill  be  explaioal  undar  their  pto« 

per 
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per  heads  in  this  work}  bathaeemM»6aif 
to  give  a  luininafyaccowit  4)f  what  we  under- 
Jfani  by  tbat  wNch  ihef  call  die  heamiM. 

The  heavens  dien,  to  follow  the  path  of 
dus  Inic  fj-ftem,  are  of  an  indefinite  extent, 
they  arc  filled  widi  a  fluid  much  finer  and 
thinner  tlian  this  air,  and  extending  l>c- 
yond  all  limits,  of  which  we  have  any  con- 
ceptions. I  here  being  nothing  vif^le  to 
VI  ill  the  itOMte  pait  of  the  heavens,  we 
can  ealjr  toMet  ikem  as  the  fliMS  ef 
die  ftan.  AB  the  fodi  ftatv  are  fitmted  in 
dKm,  and  although  they  feem  fo  near  to  one 
another  in  our  view  of  chem,  they  are  doubt- 
Icfs  at  an  immcnfe  diftnnce  each  from  the 
other,  and  at  a  very  dilTcrcnt  dillance  wt^ 
refpedl  to  us.  We  fliall  have  a  vaft  idea  of 
this  fpace  if  we  confider  that  the  largeft  of  the 
fixed  ftan>  which  aie  pibbably  the  neaidl  to 
vs,  are  at  a  diftanoetoogreatforthe  eKprelBDn 
of  all  diat  vre  can  concdvefiKnn  figures,  and 


fyg  all  means  of  admeaAjfenient }  theiinallcr 

are  doubdcr*;  more  and  more  remote  to  the 
leaft,  orthoic  Nk  hu  h  arc  of  the  fucth  magni- 
tude. Thcfe  mult  be  m  a  piirt  of  the  heavens 
vaftly  more  remote  from  us  taan  the  others  j 
and  yet  beyond  Ihefe  tekfeopes  dUbover  to  OS 
mure  ^ftacs»  loo  diAant  to  be  at  per- 
«eptjUe  t)»tfaeiiik^-eyes  and  at  dtefe  in- 
AruaMiicsue  AOfepoaKffttI,  ibey  difi:over  yet 
mere  numerous  ones.  We  may  conceive  by 
this,  in  fome  nieafure,  what,  and  how  rreat 
mufl  be  that  extent,  which  admits  ot  no  known 
limits.  Plato  and  Ariftotle  fuppofed  the  hea- 
vens terminated  fomewhere  j  but  what  muil 
k  be-that  is  beyond  dicai. 

In  that  Btde  fpece  ef  the  heaveiB  ivhich 
VMte  the  (yflem,  of  l^di  our  woiU  is  a 
part,  the  fun  occupies  the  eenbe.  The 
fun  is  in  reality  nothing  more  than  a 
fixed  ftar,  although  from  our  being  fo  near  to 
it,  it  appears  vaitly  larger.  JUhumI  about  thi» 
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iiNiroIleoiireardi,  and  with  ittheodierfive 
plands.  Of  the&  the  two  neareft  perform 
their  revolution  alone,  or  unattended  ;  but 
three  of  the  other  four,  calling  the  earth  one, 

and  thus  raifing  the  number  to  fix,  have  {cflcr 
planets  rolling  round  them,  the  earth  has  the 
moon  her  lateihtc,  Jupiter  has  four,  and  Sa- 
(nn  has  five.  It  is  fingular  that  Mars,  whiwh 

is  placed  at  a  greater  dtflaneefrontfaeliHi  Chan 
we  are,  fliould  have  oo  lateUite,  but  be  has 
none.  We  look  upon  thiiigi  as  ^bejr  ffcer 

to  m  from  their  diftance,  not  as  diey  a>e« 
The  globe  of  Jupiter  is  in  its  k»lid  CBM- 
tents  nine  hundred  times  as  large  as  our 
earth,  and  his  fatellitcs,  which  arc  too  diitant 
to  be  fecn  by  the  naked  eye,  are  each  of 
tiiem  fully  of  the  bigneft  of  this  ear tii ;  the 
fifth  of  thofe  of  Saturn  Jsttiich  larger.  We 
aienottobepfiqudioedfinm  our  near 
of  thiflgiihenfi»e^  or  to  be  aniiaed  that  fiich 
a  vaft  globe  as  our  earth  fhoidd  nil  reuod  Ae 
fun,  accompanied  by  the  moon ;  we  find 
vaftly  larger,  and  more  diftant  globes  per- 
forming the  iame  courfc,  whole  ven'  atten-  • 
dants  are  equal  to  this  earth,  or  more  than  . 
equal  to  it  in  bignefi. 

Thek  planets  revolve  round  the  fun  in  tlie 
AUowing  Older.  The  neateft  is  Mcicu^, 
then  Venus,  after  that  the  Eaitfa,  then  Mars, 

then  Jupiter,  and  laft  Saturn.'  The  four  fit-  . 
tellftcs  of  Jupiter  were  difcovered  by  Galileo, 
and  were  fomc  cf  the  firf!  thing's  found  out  by 
the  tclefcope  ;  he  called  them  the  Mcdicaean 
ftars,  in  compliment  to  the  p;reat  duke  of 
Tulcany,  who  was  hib  patron.  Saturn,  as 
iinoie9eoR)ie  fiwn  die'fiui,  has  five  finJlites } 
one  «f 'diafe  was  diftovend  by  'Htqrgens,  die  . 
odier  four  not  dU  Cafini*s  ob&nrations.  Be- 
fide  the  (atcllites,  Saturn  has  a  luminous  ring 
furroundtng  his  body,  but  at  a  diflance  of  very 
many  millions  of  miles  j  this  greatly  perplexed 
the  hiit  aitr9nomer5>  and  is  not  certainly  ac- 
counted 
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counted  for  by  the  Uteft.  Probably  it  it  com- 
poled  of  z  ffvat  number  of  lateUitcs  peifbnn- 
ing  their  revolution  round  the  planet  in  con- 
centric circles.  It  cviJt  nt,  that  the  ring 
does  turn  about  the  body  of  the  planet.  Thofc 
who  huvc  divided  the  heavens  into  rc\'cr.al  \x>r- 
tions,  as  was  at  one  tinx;  the  cuftoin,  call 
that  Ipacr,  which  is  bctAxcn  this  planet  and 
Jupiter,  the  hearen  of  Saturn ;  that  between 
Jufnter  and  Mars»  the  heaven  of  Jupiter,  and 
ibjoFtfaereft. 

The  fpacc  between  Jupiter  and  the  fun  is 
•  double  to  that  Ktwccn  the  fun  and  Mars  a 
.  dos:b!e  to  llMt  \\  hicli  is  taken  up  by  Mar;, 
.  the  cailh  vvUh  the  n;rir)t'',  X'cinis  aiul  MtTCury 
.  all  together,  lor  tlic  place  o^  their  revolution  ; 
the  heaven  of  Jupiter  therefore  is  a  vcr)-  large 
rpace>  and  it  is  the  fame  with  le^rd  to  Sa> 
turn  J  fo  that  thefe  two  planets,  with  their 
fateUites,  occupy  a  fpacc  greater  Ukan  tiirice 
that    of  all   the    f  tlur    planets  together. 
The  diflance  of  Saturn  from  this  earth  is  very 
great,  b'lt  vaf}!y  beyond  that,  a  fpacc  of  un- 
■  limited  trxtt-iU,  lilitd  wuh  athcr,  is  occupied 
by  nuiiions  of  fixed  ftars,  globLS  ol  iirc,  iliat 
ihinc  with  their  own  proper  luilrc,  whereas 
the  brightncf*  of  all  thefe  planets  is  only  that 
light  which  they  receive  from  the  fun.  The 
immcnfc  cxpanfe  in  which  they  are  placed  is 
called  the  he.  vcti  of  the  fixed  ftars;  and  they 
i  arc  called  f.xcd,  becaufe  they  remain  always 

at   tiie  il.tl.iracs   from  one   ;in<  ther. 

Thefe  the  anticat  iillronomers  luvc  divided 
into  coiiAdbtions,  under  the  names  of  va- 
lious  petfons,  and  of  various  animals;  and 
•  the  poets  have  on  dicfe  grounded  a  multitude 
of  fables,  and  complimented  their  patrons,  the 
empe  rors,  and  the  reft  of  the  illuftrious. 

The  ddhinceofthe  fixed  flars  is  already  ob- 
fcrvcd  too  immcnfc  for  ordinary'  calculation. 
Some  idea  may  be  h'  wcvcr  cflabliflied  as  to 
-wh^t        ijituttH  UiUi  hd\c  uiou^hi  of  it, 
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when  it  is  obferved,  that  if  a  bullet  wu  to  be 
dtlchatged  from  one  of  them,  tho'vesyiKanft, 

and  fhould  fly  to  the  fun  with  that  rapidity 
with  which  it  leaves  the  mouth -of  the  cannon, 
it  would  be  twenty  thoufand  years  in  reach- 
ing that  luminary.  The  moft  remote  that  wc 
fee  even  by  tckft.opes  are  not  to  be  underliood 
as  the  roofi  remote  in  the  heavens.  T^at  in- 
ftnmienthas  its  limits  liltt  our  eyes,  although 
it  Teaches  farther  J  but  the  extent  of  theho- 
vcns,  and  the  creation,  feenia  to  have  no 
limits.  The  heavens  therefore  appear  inde- 
finite in  fpacc,  and  theftars  unnumbered  and 
unmnveabJe.  Thefe,  as  they  are  trulv  fo 
many  funs,  may  be  fuppolbd  Al  to  lu\  c  jilant  ts 
revolving  round  them  i  and  thus  the  ipace 
filled  in  a  maimer  worthy  the  ideas  we  have 
of  the  creator.  Huygens  had  given.dae  pla^ 
nets  the  name  of  celefiial  earths;  and  it 
is  probable,  that  they  are  in  many  re- 
fpcds  like  to  this  globe  which  wc  inhabit; 
and  that  as  the  plants  ujui  animals  whi^h 
abound  with  U6,  uic  formed  out  of  the  prin- 
ciples of  this  earth;  fo  there  are  on  thefe 
globes  plants  alfo,  and  animals  foinied  out 
of  die  conftituent  particles  of  diofe,  and 
therefore  calculated  for  living  on  them.  We 
can  cafdy  conceive,  that  creatures  like  our- 
felves,  like  tlie  animals  which  ildiabit  this 
earth ;  or  the  plants  which  grow  upon  it,  could 
not  live  in  the  extreme  cold  of  Saturn,  or  in 
the  exticnie  h(?.t  of  Mercury,  all  mufl  be 
folid  ice  in  the  lonncr,  and  upon  the  furface 
of  the  latter  the  hmt  is  fo  great  that  it  will 
jnake  water  boil.  But  akhcug^i  cieatuies  of 
our  texture  could  not  live  in  fuch  worlds,  he 
whocFeatedus,andourworld,  and  appropriated 
the  one  unto  the  other,  could  alfo  form  crea- 
tures proper  for  the  other  worlds  he  h3<;  created. 
VV'e  fee  that  he  has  fafliioned  them  in  mariy 
riTpects  like  to  this  earth,  their  form,  their 
motion*,  M.o  their  fevcrai  Lw*  of  ^hc  fanae 
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kindf  he  could  u  cafily  create  inhalMtafils  for 
tbem  i  and  as  he  has  not  left  with  us  a  drop 
of  water  unpeople  d  with  life,  it  is  not  to  be 
fuppofed,  that  he  has  tiegledlcd  fuch  vaft  orbs. 
It  tijTioll  probable,  that  the  fixed  (hirs,  being, 
as  thcv  niluredly  arc,  fo  many  funs,  c\'ery  one 
of  tlieiu  has  a  number  of  planets  revolving 
round  ity  fer  that  is  their  life ;  and  that  dius 
the  whole  heavens  are  filled  with  worlds,  and 
tlkofe  wodds  with  inhabitants.  An  extent 
like  thb  is  much  more  agreeable  to  the  ma- 
jefty  of  the  divine  creator,  than  the  fuppofing 
this  little  fpot  of  all  the  millions  that  might 
have  been  formed  on  the  lame  principles,  nnd 
that  therefore  probably  are  lb,  to  be  the  only 
part  of  the  creation  inhabtted,  and  that  the  rcll 
vere  ffladeibr  ns  to  look  upon.  This  aflbred- 
ly  is  not  the  cafe,  fince  many  of  the  fixed 
fbrs  are  beyond  our  fight,  and  even  if  all 
were  witlun  the  reach  of  it,  it  is  unworthy  of 
our  reafbn,  and  iiiaJcqinte  to  the  ideas  we, 
in  other  irfpec^s,  eliahlilli  in  our  minds  of  the 
creator,  that  he  fliould  have  maiic  thc  in  only 
for  our  pleafure.  We  fee  that  the  lun  aud 
fbrs  alone  are  bodies  of  fire,  the  planets  we 
difcover  to  be  earths,  like  tlus,  fit  for  inhabit 
tants,  and  having  like  this  the  viciifitudes  of 
d^  and  n^t,  and  of  the  fcafons,  although 
at  different  intervals,  'i'iic  folc  office  of  the 
fun  is  to  r:ivc  this  light,  and  be  the  centre  of 
their  motion,  for  in  itfelf  it  is  not  to  be  con- 
ceived that  it  can  be  oi  any  ule  at  ;-Il.  If 
this  be  the  caic,  wiiy  ihould  we  fuppofe  fo 
many  funs  as  we  fee  in  the  heavens  under  the 
form  of  fixed  ftars,  created  to  be  ufelefi,  or 
to  fpend  their  light,  many  of  tl:em  with  re- 
fpcd  to  u£,  wholly  in  vain,  becaufe  we  can 
Ice  nothing  of  them. 

It  i''.  n?>t  to  be  difputed  but  the  ChalJxans 
vtry  early  Ifudicd  the  heavens  j  nay,  ii  is  ccr- 
uin,  thcv  were  of  all  people,  of  Whom  ■d:^y 
account  has  crsvcUcd  down  id  us,  tlie  firA 
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who  did  fii.  They  weie  favoured  by  dieir 
fituation :  they  had  an  open  country,  and  a 

clear  air,  and  they  were  from  generation  to 
generation  addieicd  to  the  ftudy  of  the  fiars, 
but  they  pretended  to  more  knowlcdrc  thin 
they  liad.  Merc  obfervatton  mull  (litw  them 
that  the  planet:*  moved  along  the  lieavens, 
whilft  die  fixed  ftars retained  their  places  j  and 
but  fiy  the  perplexity  occafioned  by  the  eardi's 
alfo  moving,  they  would  undoidttedly  have 
found  out  the  period  of  their  fevcral  re- 
volutions. The  comets  they  muft  alfo  have 
the  fame  opportunities  of  knowinr:  to  have 
motuwi  ;  but  when  we  are  told  of  their  hav- 
in=^  had  il;c  art  of  foretelling  their  appearance, 
and  predicting  ecliplci,  we  may  know  what 
we  ought  to  diinkof  the  account,  when  we 
fee  added  to  it,  that  they  could  predtft-lem<« 
peds  and  cardiqualMs,  which  we  know  to  be 
impoffiblc. 

From  thcfe  people,  who  doubtlefs  diftin- 
guifhed  thr  comets  and  the  planets  from  the 
I  other  luminaries  of  heaven,  and  who  certainly 
had  the  divifion  of  the  fixed  iiars  into  conllei- 
latioos,  and,  for  oi^t  we  know,  virere 
the  firft  Who  had  it ;  die  Gredcs  received 
their  rudiments  of  aftronomy ;  and  whatfo- 
tvcr  n;ay  be  boaftcd  by  thofc  who  love  to 
carry  all  knowledge  back  to  the  rcr.i'  tcfi  an- 
tiquity ;  it  is  probable  this,  or  a  very  iittie 
more  thaji  this,  was  all  they  leauted  £rom 
thcui. 

The  Greeks  we  find  very  early  had  fhips. 
The  Argonaudc  expedition  is  a  proof  of  it; 
and  Sir  11^  Newton  fuppofes  a  great  deal  of 

1  tlic  kt^owlcdgc  of  the  fi.xed  liars  ta  be  from 
I  thut  jwi  iod.  It  is  ceruiin,  that  perfons  who 
}  were  out  many  nights  tr^^  thrr  at  fca,  were 
I  the  mcilf  likely  to  ohltuc  t'.Lin.  'T'ow.ird 
!  the  tir.ic  of  the  Trojan  w.ir  tiic  (jrucki>,  we 
i  iu^d,  were  very  intent  upon  the  ftudy,  and 
''the  father  of  Ag^tnuion  is  celebrated  by 
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E^ptdev  at  sn  tfliopomer.  Palamedes  and 
Aftim  were  coMupomy  with  the  fons  of 
AUVUS)  and  they  arc  recorded  to  have  added 
manythinr"?  to  thcfcicncc  ;  fome  haveafaribcJ 
to  them  tiif  coniirudtion  or  invention  of  cer- 
tain 01  the  coriflcllations.    They  afcifte  alAf 
the  Great  Wain  to  Nauplius,  an  afiroMiBcr 
of  ibont  iSk  fime  period^  m  fbejr  do  the 
LefierWain  «»Tliiila»  bnfc  all  thn  is  to  be 
dil^uted :  tbde         revive  the  attendon  to 
what  tad  been  n^)e£led  ;  but  the  conftella- 
tions  in   general  were  daubtleis  Eg)'ptian. 
The  Ai^nautic  cxpeduion  was,  as  fome  fay, 
twelve  hundred  yeari  bctore  the  birth  of  ChriH, 
and  wc  hear  of  Mufieus,  one  of  the  heroes 
conoenied  inily  -aaluiwag  iaeeBted  a  fphere } 
b«t ««  moot     vpionve  my  yay  great 
i)unga  of  Itick  an  eulf  dilbomy,  or  toU^ 
pok  it  like  tn^vhaKiic  mmuuksSbtd  by  cbe  I 
term.  '■ 
The  oldcft  of  all  the  Greek  authors  who  1 
ha5  mentioned  the  confteHations  is  Hefiod, 
and  he  has  nan^cd  only  a  few  of  them,  and 
tbcfc  very  imperfc<5Uy,  and  in  fuch  man- 
ner, as  to  prove  the  very  names  of  fome 
))f them «Rie forage*  Kive aBoirihePkia* 
dtt,  the  flyato,  inid     fin^^'fiar  Af£lanii, 
to  be  of  Greek  denomtnatiatt';  certainly  the 
Orion  is  foreign  to  thafpeople ;  and  Sinus, 
Whofc  name  is  from  Siris,  one  of  the  denomi- 
■    nations  of  the  NiU:,    which  nvcr  was  ob- 
fervcd  to  fweil  at  the  nfing  of  that  flar,  muit 
have  been  delivered  to  them  from  the  Egyp- 
tian. Boo«es-aiid  ^'Wain  aie  aH»  befide 
^fae  coiiA^bttioiis  jianed  iii'IIefiody  diat  we 
find  mentioned  by  Homer ;  and  iadeedfiom  the 
mty  words  of  that  poet  it  feems,  that  no  con- 
Tlcllation  had  been  ever  formed  to  the  north 
of  the  Great  Bear.    This  is  a  circumftance 
that  gives  fome  credit  to  the  ftory  of  the 
Leffer  Wain,  being  the  invention  of  Thalesj 
butwe  are  to  Uddnibndtnrni  this  vfith  due 


refh-idimis.  If  we  lode  aotp  the  hiilory  of 
this  aibonomer,  to  whom  Greece  had  been 
fo  much  indebted  for  her  improvements,  wc 
fliall  find  that  lie  fhidicd  thr  T  iejicr  in  F/i;ypt : 
vs'hy  then  may  we  not  iuppolt,  that  tboCe 
things  of  which  his  countrymeu  arc  proud  to 
call  him  43ie^inveiitor,  migbt  be  oid|pr  what  lie 
had  learned  in  that  fiOMMyi  and  fiiftta^gjht 
lAer  his  ittum  ia  bit  cnni  f 

Indeed  all  things  ooneur  to  give  the  orig^ 
of  ibe  Greek  aflronomy,  and  in  a  particular 
manner,  to  the  Egyptians.    We  find  Thalcs 
the  man  who  M}  cftablifhed  af^roncmv  on  a 
tolerable  footing  among  tiic  Gf ticks  ;  and  we 
hnd  ii  alfu  recorded  of  the  fame  '1  hales,  liiat 
he  was  thediift  Gfeekwho  travaUod  to  Egypt 
tDAudf  the  feienoes.  Daet  sat  dua  lay^  bi^ 
yondadoubt,  <faitiheGiaek  aAtoDooif  lam 
bvongjbtftoin  Egypt,  and  that  Thales  wae  net 
the  inventor  of  all  he  tau^t  his  country  men  ? 
Nay,  if  we  loolc  deeply  into  it,  wc  fiiall  find  it 
fo.  The  greatefl  praife  that  has  been  beftowad 
on  Thales  is,  that  he  r^ukited  and  fixed 
the  period  of  the  year,   determining  it  to 
confift  of  duee  hundred  and  £xty-Evse  days, 
llm  is  mdccd  ncocdedof  htm  by  aid  anten 
aoMiigthe  Greeki,  botStrabolli^  the  Egyp- 
tians made  this  regulation.   Ii  it  AOt  pbun 
that  Thales,  who  ftudied  in  Egyptt  was  tail|^ 
this  in  that  country,  ^?nd  that  hi*;  countrymen 
fuppofed  he  invfuti'd  it  hccnulclic  tu;l  intormed 
them  of  it  I  They  lay  of  hmi  alio,  that 
he  predi&ed  an  edipfe   a  thing  impoffible,  if 
we  confidcr  the.-ilatB  of  afiroooiny  in  hia  tiaw* 
Hamdocas  ta  fappofed  to  have  find  thit»  and 
wc  uadeiibnd  by  it  what  we  .Should  at  thia 
time  underiland  by  the  cxpreifion ;  but  if  He- 
rodotus be  confulted,  it  will  appear  he  only  f  ' 
the  aftronon^.er  foretold  that  fuch  a  thing 
woujd  hapjjcn.  lome  time  witlnn  the  compafs 
of  fuel  I  a  year.    We  arc,  witli  the  lauve  rc- 
^i^ions,  ta  uodei&uidwfaatiocverxliiMiLiiiuil 
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of  his  ^ovcricA,  or  wt  (hall  fuppofe  the 
aftronomy  of  that  time  much  better  than  it 
was.  Wc  hiid  eclipfcs,  when  they  have  fur- 
prifcJ  Greece  long  after  the  time  of  Thales, 
looked  on  as  portent;  and  indicatiom  of  the 
math  <rf  haaveoi  but  this  would  not  ha¥B 
been  tii»  cafe  if  t|key  wore  befoM  knpwn 
to  be  luiMial  ooruQWoas,  and  capablo  of  be- 
ing  prcdi&d. 

'J'halcs  \Wci  hftwcen  five  and  fix  hundred 
years  before  the  birth  oi  Chriit,  and  if  we  con- 
iider  the  time  nnd  the  ftate  of  aftronomy  be- 
fpre  him*  «e  lhall  think  very  greatly  of  faim  if 
w»  beV«wlMt«  finall  p«ft  <tf  w)iat  ifl  vecofd^ 
PanaMoid/fi*  idio  Ihrvd  about  a  centuiy  after 
him%  9MeA  a  geat  deal*  and  iB){»ov^  on 
ipapy  of  the  difcovefies  which  he  hadhiought 
imperfcdt  from  the  Egy  ptians,  or  which  he 
had  made  from  his  own  obfcrvatiom^  and  had 
not  time  to  complete.  The  invention  of  the 
tcrreltnai  zoned,  which  iiuabo  gives  to  Par- 
menides,  robs  Tbalea  of  the  gloiy  of  invent- 
aqg  die  odcfiiala  which,  it  ia  evident,  were 
an  aftB»*difi]o«eiy,  butactheiametiineitfets 
the  hiAoiy  of  aftfononijr  on  a  mncb  better 
footing. 

Anaximander,  who  muft  have  fucccedcd 
Thalcs  aifo, for  he  dcciarcbhimfclf  tohave  been 
bis  f».holar, gives  evident  proot,  by  tiic  doctrines 
which  It  i^  hii  honour  to  have  eii:abliihcu,  tliat 
the  ailronomy  of  Thidea  oouM  not  be,  by  any 
Veens,  fo  pecftft  aa  nai^  have  fuppofed  ir*  He 
feems  to  have  fiift  difcovefed  that  the  moon 
bewttwed  her  li|^  from  the  fim,  and  it  is  an 
un£ur  reflection  on  hie  manory  in  thoib  who 
fey  he  taught  the  contrary. 

The  obliquity  of  the  ecliptic  i&  reckoned 
ftmon?  the  number  of  thofc  improvements 
which  Anaximander  made  in  the  Greek  altro-  ! 
nom)',  and  he  iva^  the  undoubted  honour  of 
being  the  Mwiittr  who  haefpekenof  it 
The  gnomon  ie  aUb  (aid  to  be  «neef  hiadi£> 
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covtries,  but  it  is  evident  linim  what  we  read' 

of  ihc  Babylonian  difcoverics,  that  they  muft 
have  had  it  in  u(c  lofig  before.  Al!  that  is  faid 
ct  thcfe  old  writers  and  improvers  of  the  ki- 
ence,  is  to  be  underftoud  with  great  limitation. 
The  whole  ^ulh  in  thia  cale  can  only  be,  that 
Anaximander  applied  the  gnomon,  which 
had  leng  been  in  ufe  tnodier  pbwea,  to  new 
purpofes  in  aftronomy.  Ptolemy  exprefly  tells 
us,  that  Meto  obferved  the  foUlice  with  a  gno- 
mon, and  he  fixes  the  time  of  this  obfervatian 
to  a  perioij  prior  to  the  Peloponclian  war  by 
one  yea  I,  ilut  u,  he  makes  Mcto  to  have 
ided  the  inllrument  foiu*  hundred  and  thirty-two 
yean  beibre  the  birth  of  Chrift.  Thtiiathat 
Meio  who  pobli0ied  hie  cyde  of  nineteen 
ycaia,  which  himielf  called  ^  cyde  cf  die 
moon;  but  others,  in  honour  to  hit  iBdiiory» 
have  named  it  the  Meconic  cycle. 

If  there  be  a  name  more  famous  than  that 
of  Thales  for  the  improvement  of  aftronomy 
ajnotifTthc  Greeks,  it  is  that  of  Pythoi^oras;  he 
Itvcdnvc  hundred  aitd  odd  years  before  Chrtlt, 
and, was  flxty  or  ftventy  years  bier  than 
Thdea.  Theve  ie  no  difput     1  is  dtle  to  the 
improvement  of  aftronomy  in  a  great  degree 
among  die  Greeks,  and  if  we  enquire  into  hie 
hiflocy,  we  (hall  find  that  he  fpent  a  great 
many  years  in  Egypt,  and  was  famous  for  his 
good  intelligence  with  the  pricftsof  thatcoun* 
try,  who  were  the  people  moi}  eminent  in 
knowledge,  not  only  ui  ailronomy,  but  in  all 
the  other  idcnces.  The  (y&tm  which  goes 
by  his  name,  and  which  he  is,  aooonling  to 
the  cnflora  of  hii  coimtvy,  faid  to  have  in- 
vented, he  probably  brought  from  Egypt,  and 
being  the  firft  that  tai^t  it  in  Greece,  he  was 
there  called  the  inventor  of  it.    But  with  all 
the  boaft  that  is  made  of  the  alirononiy  of  thofc 
times,  we  fhall  have  but  a  very  moderate  opi- 
nion of  it  when  we  find  one  of  .die  cAaUiflicd 
lMrinci.to  hnre  been,  thetifae  Am  w»  only 
E  e  three 
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diree  times  as  far  off"  from  the  earth  as  the 
moon  :  or,  if  we  take  the  largeft  account,  and 
give  credit  to  thofe  who  fay  they  madt-  it  fix 
time*;  as  diftant,  ftill  the  abfurdity  is  lufhcient. 

The  antiquity  of  obfcrvations  on  the  hea- 
vtitt  is  then,  beyond  all  doubt*  to  be  given  up 
toChe  Egyi^ctaiu,  but  theie  ii  enough  to  be 
fSkmtd  to  the  Greeks.  They  weic  aUblutely 
die  firft  who  called  in  geometry  to  the  affift- 
ance  of  aftronomy.    We  fee  by  a  thoufand 
inH-ance*  5n  the  earlier  periods,  that  this  was 
never  th  iu;zht  of,  and  we  fee  by  as  many  hnce, 
that,  without  this,  nothing  could  be  done 
to  purpofe  in  the  fcience.    It  is  pretended 
tint  flKf  invented  the  oodfadbtions,  nay, 
Plii^gpesfo&r  aatofiqruAioinveflied  them, 
he  pfts  thefaooour  toCleoftratiit,but  it  bplain 
enough  how  little  cietfit  is  to  be  paid  to  fuch 
accounts,  when  wc  have  proofs  of  their  having 
been  mentioned  and  referred  to  many  hundred 
yt  ir  before  him.    We  read  of  certain  treatifes 
which  this  Cleoftratus  wrote  on  iome  of  the 
omAdlations,  and  that  is  aUtbat  istobecon- 
cehred  of  him.  This  a  vain  people*  like  the 
Gfceks,  mig^t  eafily  extend  to  his  inventing 
diem.  But  it  is  unlucky  diat  die  vciyconftel' 
lations  are  named  and  proved  to  be  of  a 
great  deal  earlier  timc»    Aries,  and  Sagittary, 
and  Gemini,  arc  the  three,  and  it  wiil  be 
hereafter  futTiLiently  fhcwn,  that  all  the  figna 
of  the  zodiac  were  prior  to  the  riamc  of  aitro- 
nomy  among  thefe  boaiting  people.  From 
dtts  tine  they  dained  mocc  and  more  in  the 
tide  of  inventora  of  aftronomy*  and  adapdi^ 
die  hifiorica  or  fables  of  their  country  to  the 
ieveral  figures  of  the  conftellations,  claimed 
from  thence  the  having  invented  them,  but  It 
is  not  only  in  the  zodiac  that  their  claim  is  re- 
futed.   The  fcvcral  Tories  they  tel!  of  the  oc- 
cafioii  and  origin  of  the  others  allure  us,  that 
^tey  wete  wholly  ignoiant  what  diat  occa- 
iioaaiidonjBpattidy  w».  IfmaGaninetfor 


inftance,  the  kneeling  figure  by  Bootes,  anA 
the  Crown,  we  (hall  find  fome  of  their  authors 
faying  that  it  l>>  Hercules,  others  that  it  is 
Thcfeus,  and  others  Cethcus,  the  father  of 
the  nymph  tran&tormcd  uito  the  Great  Bear, 
whom  thefe  aflert,  not  to  have  been  Callilb* 
die  daughter  of  Lycaoti*  but  Mqpjfto  Ins 
niece,  and  daug^Her  of  dus  Cedieiis.  Can 
any  thing  be  truly  colle^ed  from  diis,  except 
that  they  received  this  figure  of  a  kneeling  man 
from  elfewhere,  in  other  words,  from  EfnT^> 
and  that  they  fathered  at  times  different  parts 
of  their  hiflory  upon  it,  not  knowing  what  to 
call  it.    Nay,  we  find  that  fome  oi  them,  and 
probably  they  were  the  vrifSeftt  did  notpMend 
to  fty  what  it  was*'  for  diey       h  no  paiti- 
cular  name  atall*  but  called  it  Engonafin*  n 
man  on  his  knees*  and  dius  Ptolemy  names  it. 

Eudoxus,  who  wrote  three  hundred  and 
fixt)'  years  before  the  birth  of  Chrif^,  is  another 
to  whom  the  Grecian  aftronomy  has  great  ob- 
ligations i  he  is  alfo  another  of  thofe  Greeks 
who  tivrelled  into  Egypt.   Thb  is  a  macerial 
part  of  bis  biflory  j  we  are  even  tM  that  he 
obtained  die  inieKftof  the  idgning  loveicigpi 
to  introduce  and  recommend  him  to  die  pcieis 
of  that  country,  and  that  he  wrote  fome  of  hia 
works,  not  only  on  the  foundation  of  what  he 
had  learned  there,  but  even  while  he  was  in 
the  place,  and  under  the  eye  of  his  inlfructors. 
Thus  wc  fee  Egypt  ftili  the  country  of  fcience, 
and  all  hs  treafures  derived  thence.  It  was 
Eudoxus  who  uught  die  Greeks  that  theyetr 
conlifibd  of  thtee  hundred  and  -finty-livc  days 
and  fix  houns,  adding  that  fraction  to  the  ac- 
count of  Thales }  and  it  is  undi^jputed  that  he 
owed  this,  as  well  as  Thales  did  the  other  ac- 
count, to  the  Egyptiajis.    We  have  proof  ahb 
that  he  wrote  on  the  fubjc<£l  of  the  coniteiia- 
tkms:  wehavethe  fureftof  all  proof,  for  Hip- 
paicbus  has  prefervad  many  pvts  of  the  walk, 
atd  gcmibtaL  u  fydL  Does  not  this  aUb 
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nidi  ibe  itft  attfibute  the  knowledge  of  the 
heavens  originally  to  the  Eg}'ptians )  or,  nr? 
we  to  doubt  but  that  he  wrote  this  part  of  his  ' 
works,  as  well  as  the  reft,  upon  the  foundation 
of  -what  he  had  learned  there,  and  that  he 
gives  the  conftellations  names  as  he  rt- 
«^ved  Aenu  He  may  have  added  oblervad- 
«is>  W.ded)de6  he  wrote  upon  the  figjoiea  as 
he  found  them,  for  what  he  had  fo  leoeived 
'he  would  hold  facrcd. 

As  Hipparchus  has  prcfcrvcd  to  us  a  part  of 
Eudoxus,  wc  owe  to  Ptolemy  that  knowledge 
which  we  ol  1  iinacharis  from  his  writ- 
ings, for  what  we  know  of  tiian  is  prefcni'ed 
In  the  fyntaxit  of  dut  dabocata  and  iailfaful 
writer.  He  wrote  about  three  hundred  yean 
hrfbrediehiidiof  Qirifty  and  as  his  woilcs 
confifted  of  obfervations  of  die  heavens,  and 
thefe  were  made  at  a  time  when  the  Grecian 
aflronomy  had  received  feme  degree  of  im- 
provement from  the  Kgyption,  it  is  a  mislor- 
aune  to  the  world  that  they  are  loft.  We 
might  as  well  give  to  EialolUienes,  who  pub- 
liflMd  hb  voiles  twen^  v  thirty  yean  after, 
tin  credit  ef  inventing  thofe  of  oonlldlations, 
which  virere  the  fubje£l  of  his  obfervadons. 
Indeed  partly  the  obfcurity  of  the  times,  partly 
the  lofs  of  the  writings,  and  partly  the  vanity 
of  the  Greeks  in  general,  have  made  it  almoft 
impoffible  to  diftinguifh  where  they  are  origi- 
nal, and  where  they  only  retail  to  one  an- 
odicr  die  knowledge  of  die  Egyptians  con- 
cennng  theie  eaiiy  obfenradons  of  the  hea- 
veni:  when  we  come  to  trace  the  rife  of 
adbonomy  as  alUenoe,  it  is  indeedall  tfaeirown. 

ArifVarchus  was  a  little  later  than  thefe,  and 
he  has  iounortalrzed  himfclf,  and  worthily, 
by  his  conjeflures,  not  to  call  them  abfolute 
calctdauons,  ot  the  earth's  diiiance  ^om  the 
im^  of  die  noon'a  diftanoe  from  die  earth, 
'Hid  of  dieir  oompacative  nu^jnitudeaj  dide 
Mng  ibundedcD  ^  flUMmrs  dkhofiooift  nuft 


have  a  true  mathemadcal  foundation,  and  this 
wc  arc  to  allow  was  not  the  frrowth  of  F^rvpt. 
From  this  time  the  fciencc  £ou:illvd  mi  uvA'c 
true  and  certain  pnnciples.  Arciiuaedcs  loon 
followed,  and  with  htm  a  vaft  quantity  of 
real  knowledge }  he  afligned,  with  a  furprifii^ 
accuracy  ibr  duit  time,  the  phMs  and  di- 
ftances  of  the  planets,  and  laid  theibundation 
of  what  has  done  fo  much  and  lb  true  honour 
to  aftronomy. 

Hipparchus  tollowcd  in  the  next  age,  and 
being  pcrfecUy  acquainted  with  all  the  princi- 
ples of  Archimedes,  and  reverencing  iiun  as  he 
deferved»  he  carried  on  die  defigns,  pointed  out 
by  what  he  had  left*  to  vaft  impfovenicnt  in 
Gomparilba  of  all  that  was  paft. 

Hipparchus  had  the  opportunities  of  a 
long  life,  and  an  early  application  |  there 
are  proofs  from  what  Ptolemy  has  record- 
ed of  him,  that  he  continued  his  oblerva- 
tions  more  than  forty  years.   His  obfcrvations 
on  tlic  iun,  aiid  his  attanpt  to  determine  the 
parailaic  of  dMt  lttomtaiy»  wifl  he  an  honour 
to  his  name;  and  there  ia  another  artide dwt 
is  icaioe  Ids  lb:  hwaahewhoi  aoooidii^Co 
an  account,  firft  fet  about  that  difficidt  and 
ufe6il  work,  the  making  a  catalogue  of  the 
fixed  ftars.    His  own  words  indeed  convince 
us,  that  it  had  not  been  before  attempted^ 
and  the  ufes  of  which,  he  fays,  it  muft  needs 
be,  concur  in  Ihewii^  it  quite  new.  The 
appeannceofone  of  thofe  liars,  which  aftro- 
nomers  caU  new  onea,  gave  origin  to  die  at- 
tempt, and  be  Ibcceedod  in  it  to  a  mlrade, 
Ptolemy,  whom  we  reverence  fo  highly,  and 
who  lived  at  fo  great  a  difiance  after  Hippar- 
chus, as  in  the  hundred  and  fortieth  year  of 
the  Chriftian  a:ra,  follows  him  in  all  things, 
we  frequently  hnd  him  coiifefledly  fearing  to 
depart  from  htm  j  and  much  of  dut  know- 
ledge, wbidi  we  refcienoein  this  author,  is 
tnily  thfe  knon^fid^  of  Hippaichui. 
'  Eel  FvoBi 
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Fiom  Ptolemy  we  may  date  the  ^reat 
.  progrci's  of  aftronoinj  dirm^hoitt  <he  world, 
befora  what  had  been  leamt  from  die  Egyp- 
tians, had  been  in  a  great  meaftne  confined 
among  the  Grecians,  Ptolemy  wrote  for  all 
mankind :  hisf)-ftcm  was  publickly  taught  every 
where,  and  his  writings  tranfl jtLi!  net  only 
into  Arabic,  but  almoft  all  the  other  lan- 
guages. The  fyftem  of  Ptokniy  was  looked 
upon  as  I'acred  truth  beyond  all  difpute.  It 
was  long  after  liaiH^  however,  that  Europe 
leodved  the  true  ti^  far  the  ftuify  of  die 
heavens.  Spain  waa  the  country  where  it 
iiift  flourUhnl,  but  we  can  h«ve  no  veiy  lugH 
idea  of  its  ftate  among  the  Moors.  It  was 
not  till  almoft  eleven  hundred  years  after  their 
publication,  that  the  works  of  this  author  were 
tranHated  into  Latin,  and  that  aiironomy  be- 
came a  {ludy  rcgard<;d  by  the  Icaincd  m  dus 
quarter  of  die  wodd}  in  wliich  it  has  at  length 
anived  to  an  height,  as  much  above  all  that 
it  readied  inGreece^  as  dtehigheft  pitch  of  the 
Grecian  knowledge  was  above  the  Egyptian. 
Indeed  it  is  only  within  thcfc  hundred  years, 
or  thereabout,  that  the  heavens  have  been 
underliood,  and  all  that  was  before  delivered 
is  ignorance,  in  comparifon  with  what  is  now 
eibblifhed,  and  explained  amongft  us. 

HELTCE.  A  name  bjr  which  many  of 
the  old  writers  have  caUed  the  Great  Bear. 
Sa  Un9A  Major. 

HELLESPONT,  CSmmi  tf.  A  name 
given  hf  die  anticnts  to  whatdief  called  their 
fifth  climate,  north  of  die  equatpr^  but  thb 

was  not  the  moA  received  name,  it  was  more 
generally  called  the  climate  of  Rome;  the 

fixth  was  that  of  the  Bor\  f^henes ;  and  the 
ievemh  that  of  the  Kiphean  mountains. 

HEMITOCLES  HIFPU9.  A  name  b^ 
iviiich  ibaie>  who  love  nnoaminon  wonlsj 
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have  caHed  die  Horfe,  or  Ptgafus;  k  is  one 
of  the  old  Greek  names  lofdiis  confieUadoii. 

HENIOCHUS.  A  name  by  which  foroc 
call  the  conilellauou  Auriga  j  it  is  one  of  its 
old  Grccic  names,  and  it  (ignifies  die  time 
with  Aunga,  one  who  hold  die  leiw,  or 
guides  a  carriage.  Ftr  tkt  0tamt  tf  this  tmr 
JUIbtimt  fit  ^  «r«j(^  Auriga. 

HERCULES.  One  of  t>.f  conftellations 
in  the  nortiiern  iicimfpherc,  and  one  of  the 
mofi  conTiderable  among  them.  We  find  it 
mendoned  by  die  old  wnteis  on  aftranomy, 
and  hf  nuuiy  vi^o  have  only  occafionally 
rpokenof  diefub}ed}  but  this  under difierent 
names,  fome  calling  it  Thefeus,  and  fome 
Cctheus.  It  is  one  of  the  old  forty-eight, 
with  which  the  earl i eft  writers,  of  whofe 
works  we  have  any  knowledge,  were  ac- 
quainted j  it  is  of  a  great  extent  both  in 
length  and  breadth,  four  or  five  times  as  bulge 
as  Lyra  and  die  Northern  Crown  put  together^ 
and  it  contains  a  prt^rtbned  quandty  of  ftara. 

The  figure  umler  which  it  is  repielentcd  is 
that  of  a  man  kneeling,  holding  forth  one  hand* 
the  left  with  the  fift  clenched,  and  in  the  other 
holding  up  a  dub,  he  kneels  only  on  one  knee, 
and  is  reprefented  naked,  only  with  a  lion's 
fkin  behind  him,  a  part  of  which,  wiui  the 
claw3,  ii>  feen  a  iiule  below  his  ihouldcr,  and 
a  part  found  hb  waift. 

HereulesbfituatedbeCweendie  conUdladona 
Ophiucus,  Serpens*  Corooa  Borealis,  Bootes*. 
Lyra,  and  Ader.  The  head  of  Ophiur- 
CUS  almoft  meets  with  that  of  Hercules,  the 
head  of  the  ferpent  almoft  touches  the  aim 
that  holds  his  club,  the  Corona  iiorealii  is 
by  his  right  fide,  Bootes's  head  aimott  touches 
the  foot  of  his  kneeling  the  Dragon  is  undqr 
his  feet,  the  Lyra  is  near  his  clenched,  orlaft- 
hand,  and  the  Swan  oppofite  tobb  leftihoulder. 

Th«  andenti  counted  twemy-niae  flare 
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.4ft  tlis  confldJjiiQik  Hiciiculcfa  Hippwcbtts 
jftftrtri  fii  iBMf  in  lut  catalogne,  die  ficft 
•IImC  WM  ever  OMde  of  the  fixed  fbrs,  and  we 
find  the  lame  number  in  Ptolemy.  Tycho 
reduced  them  to  twenty-eight,  but  Hevelius 
raifed  the  nunibcr  to  forty-five,  and  Flam- 
ftcad  afterwards  to  one  hundred  and  thirteen  ; 
but  ot  all  this  number  there  is  not  one  of  any 
ooofidec^  iae»  there  t»  not  a  fing^  iar  lb 
b%  —  cf  the  fecoail  mi^iftMtet  these  are  very 
few  even  of  the  third,  the  wA  moftly  of  the 
fifth  and  fixth  |  fb  that,  with  all  its  extent, 
Hercules  is  not  one  of  thofe  conftdlation*  that 
attra£l  in  any  part  the  eye  of  the  vulgar. 

There  are  butfew  of  rhe  ftars  in  the  IicjJ 
of  the  coniteiiatioii.  in  the  neck  there  is  only 
one,  and  that  flaa^ng  diftant  from  any  other 
is  as  coalpicuous  as  any  part  of  the  oonllella- 
tion,  and  it  as  xeady  a  chaiaAer  of  it  to  Ae 
young  obferver  as  any.  Thaie  are  five 
or  fix  in  the  club,  and  about  as  many  in  the 
right  arm,  one  of  which  that  /lands  fingic  to- 
ward the  ftiouldcr  is  one  of  the  largell  in  the 
conitellation.  The  left  arn)  has  two  or  three 
more  than  the  right,  and  tiierc  are  two  more 
on  the  hand,  and  two  other  unfonned  ones 
yeiy  near  die  vnift.  The  body  has  a  confix 
derable  nuinber,  but  die  largeft  and  moft  nu- 
nefous  are  toward  the  belly,  diere  are  fbme 
on  bodi  thighs,  kmt  finall  ones  on  the  right 
leg,  particularly  three  in  a  cluftcr  toward  the 
anckk,  and  five  or  fix  con^uous  ones  on 
and  about  the  left  foot. 

The  Greeks  have  never  been  wanting  to 
adapt  part  of  their  hiflory  to  the  figns  in  the 
heavens.  It  wsn  no  ill  compliment  to  the 
names,  nvhich  diey  wilhed  to  honour,  to  fup« 
pofe  die  perlbns  to  whom  they  had  belonged, 
taken  up  for  their  fuccefsful  courage  into  the 
heavens.  Bcfide,  it  anfwercd  another  pur- 
pofc,  it  flattered  the  vanity  of  that  people  in 
blinding  to  the  world  their  obligations  to  the 
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Egyptians.  Aftranon^fioariAied  among  them, 
and  thejr  mwU  be  fiqipoftd  to  have  invented 

it.    It  is  indifputable,  that  they  received  the 
twelve  figns  of  the  zodiac  firom  the  Egyptians^ 
nay,  it  is  even  pI:Ain,   that  the  Egyptians 
thcmfclves  brought  them  from  elfewhere,  for 
tlicy  do  not  ani'wer  to  the  fcafons  of  Egypt  j 
they  are  therefore  very  antimt,  and  it  is  pro- 
bable^ that  the  reft,  if  not  altogether  as  old, 
bccaufe  HOC  qnile  lb  uleful,  yet  weie  foon  after 
them  invented,  and  that  the  confitilations  in 
general,  as  well  as  th<^  twdve,  were  received 
by  the  Greeks  from  Eg}'pt.    It  has  been  the 
more  proper  to  take  notice  of  this  under  the 
head  of  this  conftelladon  in  particular,  bo> 
caul'e  it  is  evidently  one  that  they  knew  not 
what  to  Aaka  of.  It  has  been  already  ob- 
fixved,  that  tb^  called  it  femcttmet  Her- 
cules, and  ibmetinKs  Tbe6tt»  and  Ibm^ 
times  Cetheus,  the  Either  of  Megiflo,  whom, 
and  not  CaiiiAo,  dliey  will  have  to  be  the 
Bear  at  this  time  in  the  heavens.    The  ear- 
lieii  writers  of  all  have  called  it  by  no  one  of 
all  theft  heroes  names,  but  have  fimply  named 
it  Engonalm,  a  man  on  h  is  knees  ^  it  is  un> 
der  th^  name  that  Ptolemy  nMsntions  it  in  his, 
catalogue^  Is  it  not  plain  from  this,  that 
they  received  die  figure  from  elfevrtieie  \  that 
among  the  other  figns  of  die  heavens  they 
faw  certain  of  the  fiars  arranged  Into  this 
(hape,  and  that  they  called  it  a  kneeling  mnn, 
knowing  nodiing  of  what  the  Egyptians,  who 
delivered  it  to  them,  nieant  by  it.    Afler  this 
the  Greeks  of  fucceeding  time,  eager  to  ho- 
nour Ibme  of  their  gods  or  faeioea  widi  eveiy 
figure  in  the  ikies,  firft  apfdsed  it  to  Cedieus^ 
the  fadicr  <tf  the  neij^ibottring  Bear,  once  a 
virgin  and  a  princds,  afcerwaids  to  Thcfeusy 
whofe  memory  was  naturally  called  up  by 
the  Crown  which  they  had  called  Ariadnes, 
and  which  was  juit  bclide  this  figure  i  but  at 
iaii  they  gave  it  to  Irlcrcules. 

The 
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Tht  Dragon,  which  is  pUoed  juftbdow 

the  fieet  of  this  conftellation,  they  had  already 
ikid  to  be  that  which  guarded  the  golden  ap- 
ples of  the  garden  of  the  Hefpcrides,  which 
Hercules  flew,  and  which  Juno,  in  whofc 
fcrvice  it  had  been  engaged,  tranfplantrd  into 
heaven.  Nothing  was  then  fo  natural  as  to 
make  the  humai^  jfigure  om  it,  diat  Hercules 
who  conquered  and  deftrojed  it.  According 
to  this  fidile  of  thnr  origin  the  two  figns  are 
the  hero,  and  tl\e  monfter,  jufi  prcjMuing  for 
the  combat,  the  Dragon  is  reprefented  as  wirfi 
it^  hcnd  rjlfcd  up  for  the  attach,  and  the  hero 
kneeling  on  one  Irg,  .ind  with  the  foot  of  the 
other  in  ztt  to  tread  ujon  it,  while  his  dub 
is  raifed  to  pve  the  fatal  blow.  Thofe  who 
tell  diis  ftoiy  leave  nodung  to  Juno  they 
fij,  that  Jupiter  fimr  and  admind  the  coinbat^ 
and  that  he  took  both  up  to  heaven. 

Thofe  who  would  adapt  the  confteilation 
to  Cethcus,  took  away  the  club,  and  fuppofe 
him  kneeling,  and  lifting  up  his  hands  to 
heaven  to  have  his  daughter  the  Bear  reftorcd 
to  her  human  ihape.  Thofe  who  make  it 
leprdent  Thefcus,  alter  the  figure,  yet  they 
contintie  him  kneeling  on  one  knee,  but 
Aey  bring  both  his  hands  down,  and  fuppofe 
him  in  the  pofture  of  lifting  ii^  the  vaft 
flone  under  which  JEgaus  bad  buried  the  Elo- 
pian  fword,  with  command  to  his  mother  not 
to  let  him  go  to  Athens  till  he  ihould  have 
taken  it  up. 

Others  make  the  confteilation  leprefent 
Thamyris,  Uinded  by  the  muiitt,  othm  Or- 
pheus kneeling  to  the  bacchanals,  the  harp 
which  is  before  him  aniweiiqg  vciy  wdl  to 
theie  conjefhires  as  belonging  to  him»  and 
even  to  Thefciis,  who  has  been  celebrated  for 
his  llciil  on  that  inftrument.  Some  others  have 
called  it  Ixion,  with  his  hands  bound  behind 
bun,  and  others  Prometheus  Inmnd  to  Cau- 
cifiii  I  and  finally  Qthcn>  who  have  continued 
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die  name  of  Hercules,  have  tdceii  vmf  the 
fuppofed  conneftion  widi  die  Soipent,  and 

have  fuppofed  it  that  hero  kneeling  in  his  dt< 
ftrcfs  to  Jupiter,  when  after  he  had  wafted  all 

his  arrows  on  the  Ligurians,  and  flood  ex- 
pofcd  to  th.eir  fur)\  he  prayed  for  ftoncs  to 
tlu^ow  at  them,  wttli  which  he  vanquifhed 
them. 

I  have  introduced  the  mention  of  thefe  fc- 
vend  Aeries,  as  to  theorigpn  of  this  confteila- 
tion, to  (hew  howoonfuled  die  Greeks  dum* 
felverwere  as  to  die  accounts  dicy  gave  of  thefe 

things ;  and  to  evince  die  truth,  at  leaft  die 
probiibilit^',  of  their  not  having  been  the  in- 
ventors ofthefcvcral  conftellations,  from  their 
Jiot  agreeing  in  the  ftor\  of  what  was  the  oc- 
cafion  of  their  being  invented.  All  this  paii» 
has  been  taken  to  aeeount  for  a  figure  which 
ihejr  had  ftom  die  Egyptians,  and  whiA, 
among  that  people,  was  probaUf  no  mom 
than  an  emblematical  wa^  of  fejingi  pic^ 
carries  men  to  heaven. 

Hercules  is  a  name  alfo  given  by  feme 
of  the  Greek  writers  to  the  confteilation  Ge- 
mini. They  fuppofe  the  two  figures  in  that 
fign  to  be  Apollo  and  Hercules,  others  call 
them  Triptolemus  and  Jafon,  and  more  Ca- 
Aor  and  Pollux  ;  they  were  originally  a  pair 
of  kids.  The  Egyptians  tnight  the  know- 
led^  of  than  Co  die  Greeks,  and  what  could 
they  know  of  one  or  odMr  of  diefe  Aunons 
people?  Ste  Ot trngfldbtm gifimtd hs 

HERCULES  LYDIUS.  A  name  given 
by  fomc  of  the  old  aftronomcrs  to  the  conftei- 
lation Ophiucus,  or  SLTpcntary.  Th^  fay, 
it  was  dcfigned  m  honour  of  that  hero  for  his 
killing  the  fiunousLydian  Seqpent  of  the  river 
Seg^  whkh  deflroyed  aO  the  cjountiy,  and 
dief  ^vediecpidicci)^,  to  diffio^sidk  It 

from 
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fiMI  Ae  other  Hercules  killing  the  He^ian 

diagon,  which,  being  the  oldef^,  Is,  by  way  of 
eminence,  called,  fimply,  Hercules.  St*  tht 
artUle  Ophiucus. 

HERMEDONE.  AiumebyivludifoiDe 
imitsrs  have  called  that  part  of  the  con&Oatioii 
FUbcs  wfakh  ii-cxiended  with  ootain  oonvo- 
hitioiis  ftom  ma&tiiSbit  two  Hfhes  wliich  com- 
pofc  diat  conftcllation  to  the  other.  This  has, 
by  fbme,  been  called  a  ftream  of  water,  and 
by  others,  more  rationally,  a  cord  or  line,  as 
it  ties  the  two  hfh  to  each  other.  The  word 
Hermedone  is  Greek,  and  is  uied  by  fooie  of 
die  eldeft  wiitecs  in  that  language.  The 
ooounentators,  who  are  always  rea^  enough 
at  etymologies,  fay,  that  it  %piifiea  Hmnecb 
Domuiii  the  ^  of  Mercury ;  but  it  is  much 
more  probable  the  word  was  Harmedone,  a 
knot  or  bandage,  or  Harpadonc,  which  fignifies 
a  cord  orcham.   Others  call  it  Syndeiinus* 

HERMIPFUS.  A  name  by  which  fomc 
adfea  to  call  the  Doiphin*  It  is  not  a  new 
teRn»  for  we  find  Pliny*  andfomeodierof  the 
oMwritei9»  calling  it  by  thisdenoounation. 

HERON.  A  name,  but  an  improper  one, 
for  en?  of  the  conftellations  the  fouthern  he- 
mifphere ;  it  is  called  by  tiie  inventors  of  it 
Grus,  fo  that  the  proper  Eng^iih  name  is  the 
Crane. 

HEjjSPERUS.  A  name  g^ven  by  many  of 
the  Qitcfc  writexs  to  the  planet  Venus,  whidi 

tiiey  make  by  this  a  male,  and  not  a  female, 
as  thofe  do  who  call  it  after  the  name  of  the 

goddcfs.  They  were  for  hivin^r  the  honour  of 
the  invention  of  afcenomy,  and  tliat  all  mi^rht 
feem  to  have  been  done  in  their  country,  tlicy 
adapted  a  part  of  their  hiftoiy,  or  of  iheit  lable, 

to  everjr  confldhlioD,  and  lo  every  planet. 


They  fay  the  Bear  was  their  Califto,  whom 

Jupiter  firft  converted  into  another  creature  on 
earth,  and  then  railed  up  into  the  heavens  : 
They  fay  the  Dragon  of  the  fphere  was  that 
which  guarded  the  Hefperian  fruit,  ajid  io  of 
ail  the  reft. 

In  the  iSune  manner  fSxj  have  g^ven  ao> 
counts  of  what  they  call  die  cng^  of  the  pla- 
nets. Jupiter,  whidi  HbKf  caUdl  Phaeton, 
they  fay,  was  a  man  of  that  name,  the  moft 
bcautitul  in  the  world,  whom  the  gods  made 
a  planet  in  the  heavens.  Saturn,  they  fay, 
was  the  otiier  Phaeton,  the  Ion  of  Phoebus, 
and  they  tell  us,  that  when  Jupiter  ftruck  him 
dead  widt  thunder,  his  iadier  Phoebus  took 
him  up  into  the  iUes,  and  made  of  him 
that  pianet :  they  call  this  Fltius  Solis,  to 
countenance  the  ibiy,  and  iay  it  was  there- 
fore placed  at  the  remoteft  difbnce  from  the 
fun,  hecaufe  it  had  already  fuffered  too  much 
nnl^liiLt  from  it.  Mars,  they  fay,  was  Her- 
cules taken  burning  from  the  Pyre,  and  there- 
fore tint  it  is  of  a  ruddy  colour  they  alfo 
call  it  Sldla  Heiailis  to  countenancethe  Aoiy. 
ThisHejpenu,  of  whom  idaof  have  made  the 
planet  Vtnus,  the  largeft,  as  diey  call  of 
all  the  ftars,  they  fay  it  was  once  a  mortal  • 
alfo  of  this  name,  a  fon  of  Aurora  by  Cepha- 
Jus.  They  tell  us  he  was  the  handfomcft  of 
men,  and  that  he  even  vied  with  the  celcltials, 
and  challenged  Venus  to  the  trial  before  any 
judge.  When  he  died,  he  was  taken  up  into 
die  heavens,  and  made  a  flar  bright  as  he  ufed 
to  be  in  his  peribn,  which  ftill  is  attendant, 
a  great  part  of  its  time,  on  the  unaginaiy 
parent,  and  is  feen  preceding  the  morning. 
Nothing  can  be  fo  idle  and  abfurd  as  thefe  fto- 
ries  arc, yet  from  fuch  as  thefc  it  was  theGrceks 
expected  to  be  called  the  inventors  of  altro- 
nomy. 

Hefperus  is  alio  a  name  by  which  many  of 
the  old  writers  have  called  Venus,  who  applies! 

the 
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the  term  to  her  only  when  flumngwaa  <ven- 
ing  after  fun*fet.  When  file  appeared  before 

fun-rife  in  a  morning  they  called  her  Phofphorus 
and  £of|^ru5)  the  bringcr  of  light  and  bringcr 
of  the  morning.  The  poets  all  mention  her, 
and,  from  the  brightncfs  of  her  light,  whii^h 
they  celebrate  under  many  epithets,  tiicy  cull 
her  the  hncO.  and  inoft  bcautifijl  of  the  Am, 
We  find  die  name  Ftiacton  applied  by  the 
£une  writers  to  one  of  die  planets,  and 
nii^  be  naturaUy.  enough  led  to  (lippofis  it 
tbia,  but  it  is  evident  they  applied  that  name 
to  JufMter.  They  did  not  fuppofe  that  planet 
fupcrior,  but  equal  to  Venus  in  luftre ;  but  flie 
having  already  many  founding  names,  they 
gave  this  to  Jupiter,  as  defervii^  Uia  compa- 
liiun  of  the  other  ilars. 

H£ST£K*a  CROWN.  A  name 
hf  Home  of  the  later  writers  on  ailronomy. 
There  are  alfo  fomc  of  thefe  who  will  have 
every  conllcllatian  refer  to  fome  part  of  the 
fcripture-hiftoiy,  and  tliey  make  this  rcprc- 
r^t  the  Crown  worn  by  that  queeiu 

HETEROSCn.  A  term  ufed  by  the  old 
aftronomers  and  geqgraphefs  to  diftinguifli  the 

inhabitants  of  ccruin  parts  of  die  eardi  by  the 

place  of  their  (hadows  at  noon.  Tliere  are 
fcvcral  other  terms  alfo  anfwering  the  fame 
purpofe,  futh  as  the  Afcii,  tliofe,  who>  on 
certain  days  of  the  year,  have  the  fun  at  noon 
vertical  or  ftrait  over  their  heads,  and  have,  at 
dut  time»  no  ibadows :  and  dielike.  Thele 
are  explained  in  dteir  iisveial  places. 

Hietennlfeterolciibuledtoezinefidiofewho 
live  in  fuch  parts  of  the  glkibe  diat  theirlbadows 
at  noon  always  fall  the  fame  way.  It  is  a  term 
of  diflin£^ion  from  the  Amphifcii,  thofe  who 
have  their  fhadows  not  always  the  fame  way, 

but  at  ditFercnt  tiaicsoftbc  year  to  the  north 
and  to  thefoutli. 


All  this  depoidi  upon  the  (tin's  coitdniial 
change  of  place  within  die  tropics,  and  his  never 

going  beyond  them  ;  whence  it  naturally  fol- 
lows, that  thofe  who  live  between  the  tropic*; 
muft  have  thefe  differences  in  the  dilpofition  of 
their  (hadows,  and  that  to  thofe  who  live  oui 
of  that  part  of  the  globe,  tliey  muft  be  always 
direded  the  fame  way. 

The  fun  never  is  two  days  together  in  the 
fame  place  in  the  heavens.  At  the  vemal  and 
autumnal  equinoxes  he  is  at  the  equator,  and  on 
all  the  times  between  he  is  declining  either  north 
or  luuth  toward  one  ot  the  tropics,  or  returning 
baelc  ag.iiii  front  that  declination.  Thofe  who 
live  under  the  equator  therefore  have  tlic  luii 
vertical  on  the  tendi  of  March,  and  on  the 
twelfdi  of  September^  and  at  odier  tiaws  of 
the  year  they  have  their  (hadows  (ometimes  to 
die  north  and  fomctimes  to  the  (biMh,  and  the 
cafe  is  tlie  fame  with  all  thofe  parts  of  the 
globe  that  are  between  the  tropics.  The  in- 
habitants ot  all  thefe  places  are  therefore  Am- 
phifcii, or  have  their  lhadows  the  two  contrary 
ways  at  diilerent  fealons  of  the  )  car. 

It  i;»  in  diiiuncbon  from  thefe  that  the  term 
Heierolai  is  uied,  itsienfcis,  people  who  have 
thdrfliadows  at  noon  always  intfaefiune  di* 
redioo;  all  dio(e  nations  come  umlerdus de- 
nomination who  are  without  the  tropics,  fyr 
the  (iin  never  becoming  vcrdcal  to  any  of  them*, 
can  never  go  beyond  any  of  them,  and  there- 
fore being  always  on  one  fide,  their  ftiado^%-s 
always  fa!!  on  the  other.  Thus  thofe  people 
who  inhabit  countries  to  the  north  oi  the  tropic 
cf  Caaeit^'mtkk  isdiecale  widtall  Europe,, 
asdiefim  never  conies  to  die  nordi  of  diat 
tropic,  .will  always  fee  that  lumintiy  loudly 
and  conioquendy  tbeir •(hadows  will  always 
fall  north  at  noon,  we  therefore,  who  inhabit 
this  part  of  the  globe,  arc  all  contained  under 
the  denomination  of  Heterofcii,  and,  in  tin- 
iaxne  nasmss,  thofe  who  Jive  to  the  ibuth  of 
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the  tropic  of  Capncom,  the  fun  never  coming 
to  the  foutb  ef  d»t  tropic,  will  always  have 
thdrlhadows  fbuth  at  noom  »  the  Am  will 
alwijB  be  to  die  nor^  of  them  ;  and  thefe,  as 
wdD  as  the  othen,  having  dieir  fliadows  al- 
wajs  the  fame  way,  arc  comprehended  under 
the  name  Hetcrofcii.    When  in  fpcaking  of 
thefe  tilings  the  iua's  motion  is  mentioned ;  it 
is  to  be  underflood  as  done  in  compliance 
with  the  common  cuftom  and  forma  of  ^leak- 
ing.  Thefiiii,«eveiy  wcUfcnovyfianisal- 
wiqraffillinllieceiitreQfdieuiuveiley  audit 
la  its  earth  that  movca  ^  hut  to  ik»  who^  liv- 
ing on  that  earth,  do  not'  experience  its  mo- 
tion, the  appearances  arc  as  if  every  thing  clfc 
jnove«J,  ;hk1  the  generality  of  men  have  ac- 
cuftomed  themlelves  to  fpeak  ot  thefe  things 
as  they  appear,  and  Dot  as  they  are.  It  is 
'moie  famUiar  to  fpeak  in  die  ttfiial  ferm. 
Thus  wefijt  that  the  fiin  Is  half  die  year  de- 
clining to  one  of  the  tropics,  and  returning 
Scorn  that  dedinadon;   and  the  other  half 
year  the  fame  with  refpefl  to  the  other,  and 
hence  arife  all  the  changes  in  the  place  of 
lhadows  within  the  trofncs. 

HEXAGONUS.  A  name  g^ven  by  die 
oldGneka  to  that  afpea,  as  it  ia  ftiled, 

of  die  planets,  and  the  conflellations,  fup* 
pofed  to  lie  allied  to  them,  which  the  Latins 
calls  Scxtilis.  This  is  the  afpej^  they  arc  in 
when  at  fixty  degrees  diftancc  from  one  an- 
other, and  in  this,  well  as  in  the  four  other 
aipects,  they  arc  luppokd  to  fhed  mutual  ra- 
Aatiom  upon  one  another,  and,  as  thofe  peo- 
ple phraie  it»  to  oo-opente  togedier  with  re- 
fyt&  to  hnman  aSnia* 

AH  Aia  ia  jaigtm  and  frivolous  error  j  but 
we  are  not  to  wonder  that  it  has  place  in  the 
old  writers.  Aftrology,  though  now  properly 
laughed  out  of  the  world,  was  in  the  early 
times  jomed  with  the  fcience  of  afironomy, 
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and  when  ever  we  read  of  one  we  read  of  die 
odier.  The  odwr  four  afycQs  were  diofe  of 
ooii|tm£Hon  and  c^pofidanj  in  die  lirft  of 

thefe  the  planet  and  conftdlation  were  to- 
gether, and  in  the  other  at  one  hundred  and 
eighty  d^rees,  or  half  a  circle,  diftance  i  and 
the  quadrate,  and  the  time  or  trigon  ;  in  the 
firft  of  thefe  the  diilance  was  of  ninety  de- 
grees, and  in  die  odier  of  one  hundred  and 
iweiiiy* 

HIEROS  ICHTHYS.  A  name  by  which 
fome,  who  are  fond  of  hard  words,  call  tlic 
conileilation  Delphinus,  the  Dolphin  ^  th^ 
call  it  aUb  Piicis  Sacer,  the  Holy  Fiih. 

HIMARAN.  The  name  by  which  diofc, 
who  follow  the  Arabian  writens  cafl  die  two 
bright  flars  in  the  coofidlation  Cancer^  com- 
monly called  Afelli.  Sit  Cancer. 

•  HIPPOCAMPUS.    A  conrtclhuion  offer- 
ed to  the  aflronomical  world  in  the  plates  of 
this  work,  and  compofed  of  certain  confi 
cuous  and  unformed  itars  under  the  feet  of  the 
conAdhrtMn  Taunts.  It  is  of  ibme  conGder- 
able  extent  in  the  heavens*  and,  for  the  fpa«e 
it  occupies,  is  ornamented  with  no  incoitfider- 
able  number  of  ftars,  and  thefe  are  all  happily 
difpofed,  and  fome  of  them  fufficiently  confpi- 
ci!ou<!.    The  creature  from  which  it  takes  its 
nanic  is  c.ie  ot  the  moft  Hngular  animals  in 
the  world,  it  is  frequently  met  with  dried  in 
the  colle<5lions  of  the  curious,  and  its  long  and 
narrow  head,  its  curled  body,  and  bent  neck 
mahe  it  very  lemarkable.  It  is  a  lilh  of  the 
Syn^athuS)  or  Needle  Fiih  lund.  Moftof  the 
naturalUb  have  named  it,  and  it  is  defcribed 
and  figured  in  the  hiftory  of  animals,  publifh- 
cd  feme  little  time  iince  by  the  author  of  thefe 
obfervations. 
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The  Hippocamp  is  placed  between  Orion, 
the  BuU,  t!i«  Wbdc,  mA  €l»  Eridami*. 
Thae  b  a  vacant  fpacc  between  thcfe  in  the 
centre  of  which  are  fcveral  loofc  ftars,  and 
this  figure  comprehends  them  all.   The  head 
of  the  Hippocamp  is  pointed  at  the  breaft  of 
the  Whale,  and  comes  between  the  head  of 
that  monfter  anu  Lr idanus.   Its  taU  points  at 
the  fide  of  Orion,  and  coniM  near  to  the 
lion's  flcin  he  holda  up  in  hi»  left  hand.  The 
fwe  feet  of  the  Bull  are  over  the  hinder  part 
of  ita  body»»nd  the  Eridanus  run*  in  fome  de- 
«ee  parallel  under  it.    There  might  be  an 
objcaion  darted  againft  the  niakuig  i'o  fmall 
n  f.fh  3',  the  HipixKamp  extend  over  lb  large  a 
ipace  of  tVic  liuivens ;  but  there  is  an  example 
very  near  at  hand,  that  proportion  haa  not 
been  oWerwd  between  the  feral  figMiw. 
When  we  fee  the  paw  or  fin  of  the  Whale 
cover  die  whole  bnaddi  of  the  river  Eridanus, 
tve  aie  not  to  except  againa  making  the  little 
Hippocamp  longer  than  the  dub  of  the  Great 
Orion. 

The  confidcrablc  Itars  in  the  conftellation 
of  the  Hippocamp  are  twenty-one,  there  are 
many  of  them  very  confpicuou^,  andthnrcx- 
aa  places  aiid  fituationi  will  be  fcen  in  the 
ligurc  of  ihecoBfcllation,  which  n  ffwn  in 
the  fime  plate  with  that  of  Taurus.  They 
tee  in  genwal  terms  difpofcd  in  the  fiollowing 
manner.  In  the  head  there  are  four,  two 
near  to  one  another  about  the  end  of  the  fnout, 
and  two  others  near  alfo  to  one  another  about 
the  upper  part  of  the  head,  thefe  are  all  finall, 
but  diftinaiy  enougli  to  be  fcen.  In  the  fifing 
part  of  the  neck  theie  aie  two  near  <be  upper 
oitt-line  of  Ae^^ne  both  latge,  hut  the  hin- 
der one  the  hrger  and  brighter;  in  the  de- 
"feendil^  out-line  of  that  bend  there  are  four, 
three  near  the  Cune  out-Hnc,  and  one  more 
in  the  body,  the  lower  one  of  tht  three,  and 
the  fin^ftar  aie  both  large  and  bright.  In  tiic 
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lower  part  of  the  bend,  near  tht  out-llne  are 
three,  one  larger,  and  dlftant  two  fmallcr, 
and  near  to  one  another ;  heyond  thefe,  in  the 
out-line  alfo,  arr  three  in  a  ciuilcr  very  near  to 
one  another,  une  of  thefe  b  large,  and  tiio 
arc  fmafler.  A  litde  beyond  thele,  hear  4e 
upper  out-fiiw,  aie  two  very  confpicuous,  and 
the  lliiee  laft  aie  at  die  tail,  one  at  die  extre- 
mity of  it,  and  two  a  little  diftant,  one  in  the 
upper,  and  the  other  in  the  lower  out-line.  By 
thefe  the  whole  figure  is  very  well  defcribcd. 


HIPPOLATES.  A  name  by  whidi 
have  called  the  confi«flali».!Jlttrigai  itia 
oftheoIdOiteknamei.  They  called  it  aUb 
Elafippos,  Hamiclatea,  and  1]6phnlaftea,  all 
iriiich  namea  have>  in  Ae  lame  manner,  got 
fiom  dieir  writings  Into  die  books  df  our  aibo- 
nomera  and  aftrobgets. 

HIRCUS  itQUORIS.  A  name  by  which 
fome  of  the  Latin  writers  have  called  Capri- 
corn. They  give  it  dus  name  to  account  fcf 
its  hdttg  half  a  goat  and  half  a  fiflu 

•  HIRUDO.  A  conftelladon  offered  to  the 
aftronomical  world,  and  compofed  of  a  feri« 
of  confpiaiolis  unformed  fiats  over  the  bead  of 
Orion. 

The  creature,  under  whole  c  uf-line  thefe 
j  ftars  are  arranged,  is  the  common  Leacii  i 
the  infca  ufed  in  blcedmg  j  common  in  Ihal- 
low  waters,  and  deiiaibed  bf  all  the  wiiien 
on  nalunl  hiflmy. 

It  is  a  finaUconfldlation;  but  in  pra|ior* 
doo  to  die  Side  ipace  that  it  occupies  in  the 
heavens  it  coniaina  a  confiderable  number  of 
ftars.  It  is  repcefented  under  the  figtrrc  oi 
that  animal,  not  ftrctchcd  out  at  U ngth,  but 
in  its  ordinary  pofition  bent,  and  with  the 
head  dlre^ed  tuck  again  toward  the  taH.  The 
liars  arc  very  happily  comprehended  under  die 
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JkMiofdibfigoK*  andtlicreis  tbit  peouliar 
adMHMage*  lliat  M  ft  pMt  of  them  we  madi 
bilger  ^Jua  die  others,  thofe  arc  all  dUpolbd 
tmrard  the  tsul,  and  the  finall  ones  run  in  a 
(eries  along  the  part  toward  the  head,  which, 
when  the  creature  exteml«  itieli)  i$  much  the 
Imaller  part  of  its  body, 

1  he  coiiilellatioiis  between  which  the  Hi- 
rudo  is  placed  are  Orion  and  the  Bull,  and 
thife  an  ib  dUpofedl  dist  dwre  an  no  otihcn 
diat  can  piopcriy  be  called  in  to  afcertain  hs 
place.  The  lion's  tkin  in  the  left  hand  of 
Orion  is  held  up  to  the  Icnee  of  the  Bull,  and 
his  club  is  in  fuch  a  pofition  ;is  to  come  very 
near  the  top  of  the  horn  ;  by  this  means,  be- 
tween the  two  arms  of  Orion  and  the  front  of 
^  Bdlythere  IS  left  a  ^aoe  vacant,  and  in  tiiat 
pan  of  fpacty  whidi  it  juft  over  die  bead 
of  Orion,  ftuida  die  new  oonfldiation.  Its 
tail,  or  laj^er  extremity,  is  near  the  back  part 
of  die  bead  of  Orion,  the  thicker  portion  of 
its  body  runs  parallel  with  the  club  in  his  right 
band,  and  the  bend  toward  the  ihialier  part 
comes  near  the  horn  of  the.  Bull  j  from  this 
the  head  is  bent  a^un  downwanis,  and  is 
pointed  toward  the  crown  <^  Orion's  head, 
but  at  z^fftm  diftance  than  -die  tail. 

The  con^cuous  ftara  in  die  conftellation 
Binido  are  twenty,  and  eight  of  thefe,  which 
arc  toward  the  head  arc  of  the  fmalleft  mas- 
nitudc  that  can  be  called  confpicuous  j  there 
is  a  ninth  among  them  a  little  larger,  but  it 
owes  its  feeniing  fize  to  their  particular  little- 
neis.  They  are  difpofed  about  the  figure  in 
^he  Hallowing  manner :  th^  is  one  (null  ibr 
In  the  top  of  the  head  :  atfbme  diflanoelirom 
this  there  is  a  cltdbr  <^  fix,  of  thefe  two  are 
in  the  lower  out  line  of  the  figure,  and  three 
in  the  upper,  and  one  is  on  the  body ;  this 
fuigle  ftar  is  that  of  the  firft  nine  that  is  larger 
than.  (he.  /eil.    At  a  diflancc  beyond  thcfe 

dieic  is  inoibcitclyfler.of  two,  alio  finall  ones. 
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^wfe  an  die  laft  of  the  nine  litde  fhn  of  the 
cooAelladOni  after diefeflands a fingle larger 
ftar  in  the  upper  out-Iinc,  beyond  diis  th^re 

is  another  fingle  one  of  nearly  the  fame  fee 
alfo  in  the  upper  out-!:  nr,  thrn  there  are  three 
following  one  another  along  the  lower  out- 
line J  beyond  thefe  there  are  five  in  a  clutter, 
or  radier  in  two  duAers,  three  of  them  aie 
^ainft  die  upper,  and  two  apuA  the  under 
ouc-line.  The  twendedi  is  a  iingle  flar,  and 
is  placed  in  die  centn  of  the  hollow  of  die' 
tail,  .  .  - 

HO.  A  (Jhmeic  name  for  the  planet  Mars. 
The  proper  fiuife  oi  tiie  word  is  Fir^,  It  is  to 
be  obftrved,  diat  all  aihnnomers,  in  what- 
foever  hmguags  diey  have  written^  have 
agreed  in  calling  this  planet  by  a  name  «t- 

pre/Ting  aJfo  Fire,  .  The  Greek  aAraocmm 

en!!  him  Pyrois ;  and  the  names  Aeen  and 
Azer,  by  which  he  is  called  in  many  of  thofe 
of  the  middle  ages,  are  Pcrfian  terms,  import- 
ing the  Cune  fignification.  The  ruddy  colour 
of  this  planet  in  the  heavens  has  doubtiets 
given  occalion  to  tfab  imaginetf  finilitude  widi 
fire. " 

HCEDI.  A  name  given  by  die  old  Roniams 

to  two  bright  ftars  in  the  arm  of  Auriga. 
They  hr  J  the  cuftom  of  calling  them  by  this 
name  trom  the  Greeks  and  the  Arabs,  and 
all  other  nations  alfo,  in  which  afhonomy  has 
been  cultivated,  have  called  them  by  forae 
word,  expreffing  kids  or  young  goats.  Tb'eie 
were  among  the  number  of  Aan  diat  were  ter« 
nble  to  lailors.  THe  weather  was  generaUy 
tempcftuous  about  die  time  of  their  rifing,  as 
alfo  at  tlicir  fctting,  and  according  to  the  cre- 
dulity of  thole  times,  they  were  (uppofcd  to  b.c 
the  caufcs  of  thofe  tcmpclK  which  they  prc- 
faged.  We  fuid  them  univcrfally  ililVmgiufhed 
by  die  epithets  of  honida,  et  infima  fydera. 
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Manilius  goes  fo  fsu:  as  to  fay,  that  they 
bar  up  dte  fia  during  Aat  period  in  wliidi 
dwy  exert  their  influence  j  and  Vegetius,  who 
ddb  them  Hoedi  piuviales,  fai  tee  were  al- 
ways raine  accompanying  Ac  tcmpcfts  they 
called  up,  as  was  the  opinion  of  thofe  times, 
joins  in  the  fame  opinion.  Gerraanicus  di- 
itiflguUhes  them  by  the  name  of 

Hgatis mbAmeMmSfAaim  ladh: 

and  the  day  on  which  their  influence  was  fup- 
pofed  to  ceafe,  was  called  Natalls  Navigntionis, 
and  wc  find  that  it  was  celebrated  by  tiie  an- 
tknt  Grcclcs  and  Romans  with  feftival  games. 
The  fetting  of  Ar£hirus,  and  the  nlmg  of  die 
Hoediy  were  Ae  two  great  preiages,  or  caufes, 
astlMywcrecalled^oftempefti.  Viigpl  gives 
flrideft  cautkm  about  thoa  in  hit  mtU 
md  gentle  way : 

Pnrtdrea  tsm  funt  Arfiuri  fidtTO  tttkis 
Hauiorumque  cUti  Jervandi. 

And  Haiaoe»  in  his  Rioted andiapid  nunnery 
couples  them  together  inllieJanierenre,  as  the 
moft  terrible  of  all  things,  to  thofe  who  de- 
pended <jpon  the  fSaSiM  of  conuncvce  and  oa- 

l^tc  farjm  Jh&tafi  cadttOu 

But  wc  luid  both  (hefe  were  underftood  to  pre- 
liigc  itorms  at  their  (ttting  is  well  as  rifuT:^, 
only  that  thole  which  attended  the  rihng  of 
Ar£hirwi  were  left,  and  thofe  wh^h  attended 
the  rifii^  of  tlie  Hoedi  greater,  dian  diofe 
which  feOowcd  thdr  fevenl  lettings. 

HOMOGENEAL  RAYS.  The  whole 
body  of  light  is  underftood  to  be  compofed  of 
minute  particles  of  nattsr.  This  lig|it»  asdi<  . 
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vided  into  rays,  confiib  of  particles  d/flferingin 
fisc  between  ray  and  rsy,  and  to  diisia  owing 
die  diviiioQ.  •  To  this  alfo  is  owing  that  lone 
of  them  are  more,  andfome  le&»  refi«^j9de 

and  refledlible.  The  whtch  conftft  each 
of  a  quantity  of  thefe  pure  and  diftinA  parti- 
cles, arc  called  homogcncal,  they  arc  known 
by  the  colours  they  produce;  that  which  con- 
fifk  folely  of  the  largeft  rays,  produces  red, 
dkat  whidi  has  folely  the  finalldl,  violet  co- 
lour. To  this  alio  taowii^  each  colour. 
Colours  md  RtpnACTiOM. 

HOPEUTUS.  A  name  by  which  fome, 
who  arc  fond  of  uncommon  words,  have  called 
tlie  conftcUation  Capricorn  j  it  is  the  Coptic 
name  of  that  fign,  and  the  fignification  of  the 
word  is  Bracfaium  Sacrificti»  the  Arm  of  Sa- 
cri6oe.  AitCapricorii. 

HORIZON.  A  circle  round  that  part  of 
the  earth  In  which  we  are,  and  which  is  art 
exa^y  into  two  halves  by  the  meridian.  This 
IS  called  the  fcnfible  honzon  by  way  of  diftinc- 
tionftomdK  rational  horizon:  foalfa-onomers 
caU  agreatdide  of  die  fphere  ndiicfa  isponliel 
to  that  horizon*  and  die  plane  of  which  is 
fuppofed  to  pais  through  the  centre  of  die  eaidu 
&a  CiRCLBS  rftbtSfluri, 

'  HORSE.  A  name  of  one  of  the  confteI> 
lations  tif  the  nbrdicm  hemifpfaeie,  more 
lifiiany  called  Pc^diis.  Ar  mmkir  md 
Mf^tfi^tf  Oi^fimrttmi^^itt  >kPttGA«us. 

HORSE'S  HEAD.  AconftelUtion  of  the 
northern  hemifphere,  more  uAially  known  by 
the  name  of  the  Equi  Se£tio  and  £quuleiiS» 
Sfe  the  article  EquuLEUS. 

HORSE  AKP  BEAR.  OneofdieAia- 
bian  conftellations,  it  is  in  theplaeeof  dieold 
Cenuur.  The  Arabiani  were  not  permitted 
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hf  iheir  religion  to  draw  human  figures,  (o 
they  were  forced  to  makethefc  alterations. 

HORUS.  A  nanicby  which  the  Egyptians, 
and  many  after  them,  calieti  the  i'un. 

•HOUNDS.  A  name  of  a  conftellatioii  in 
iht  northern  hciDi(»heK,  anlded  of  Jaie  yean 
CD  ijM  l«H^-dg|it  old  ones,  and  €ompol<Kl  of 

fomc  of  the  unformed  ftars,  or  thofc  left  out 
of  the  out  line"?  of  thofc  original  figures.  The 
Greyhounds,  or  Hounds,  (for  they  are  indif- 
ferently called  by  one  or  other  of  thofc  names) 
have  been  diitmguilhed  by  the  titles  of  Afte- 
rion  and  Chara }  they  are  coupled  by  ibiiigs 
from  their  oollan,  and  are  held  by  Boom, 
andfeembaricingatiheGicatBcar.  Ste  tii 
««MfrCAifBa  Vbiiatici* 

HOUR  CIRCLES.  A  term  ufed  byaftro- 
nomcrs  to  cxprefs  certain  fcrics  of  circles, 
twelve  in  number,  which  are  fo  marked  that 
their  planes  all  pafs  through  the  centre  of  the 
fun  in  the  couric  of  a  natural  day,  that  is  be- 
tma  the  noon  of  one  day  and  Ae  noon  of  ibe 
next.  To  figure  to  ourfelmtheTe  hour  drdes, 
we  are  to  conceive  twelve  great  aides  of  d>e 
earth,  one  of  which  is  the  meridian  of  the  place 
where  the  obrervation  is  made,  and  to  make 
thcfe  mterfetit  one  another  at  the  poles  of  the 
earth,  and  divide  the  equator  into  twenty-four 
equal  parts,  in  the  rotation  of  the  earth  the 
quanti^  of  fibm  dqgieei  hi  tfielb  dides  an- 
hm  to  an  hour  in  time,  and  oonfequently 
Aat  placet  which  iajnft  fifteen  degpeei  eall  of 
anodier,  comes  to  point  at  the  fim  juft  an  hour 
fooner  than  the  other  in  the  courfe  of  the  re- 
volution. Thus  there  is  eftablifticd  a  mcafure 
of  time,  as  well  as  of  fpace,  for  the  fixed  ex- 
preiSon  of  diftance  of  any  two  places,  and 
Me  didetnay  heib  divided  aa  the  hour  may 
heaa  eafity,  aa  the  degree,  parted  iniD  nl- 
iMiee* 


HOUR  CLIMATES.  We  find  amof^ 

the  antients  a  divifion  of  fo  nittcbof  the  fiuAce 

of  the  globe,  as  wa» known  to  them,  made  tntii 
climates  by  the  names  of  the  beginning,  mid- 
dle, and  end  of  which  they  defcribcd  the  fitua- 
tion  of  places  north  of  the  equator,  as  we*do 
by  degrees  and^  minutes  of  latitude.  Kach 
climate  anxmg'them  comprehended  lucii  a. 
quantity  of  fiur^ce of  the  ^lobe,  that  the4ongeft 
day  at  the  one  extremity,  and  the  longeft  day 
at  the  other,  diflfcrcd  half  an  hour. 

The  antients,  believing  all  about  Ae  line 
uninhabitable,  gave  themfelves  no  trouble 
about  it,  but  began  at  that  parallel,  where  the 
longell  day  was  twelve  hours,  and  thrvc  quar- 
tan, and  finm  hence  meafured  out  fcven  cli- 

nnm  at  the  Ijpaoedelemiined  by  an  half  hour'a 
difirace  in  the  length  of  the  day,  thelallef 
thefewaa  that  in  the  centre  of  winch  lay  thn 

Riphrean  mountains.  But  the  later  writers, 
who  have  followed  the  fame  divifion,  have 
been  more  corrcS.  They  have  reckoned  the 
different  climates  in  the  fame  manner  by  the 
incveafeof  an  half  hour  in  the  loi^cft  day,  but 
they  have  b^gnn  at  the  equator,  and  have  con- 
tinued diia  admeafitremeot  to  the  polar  cir- 
cle, when  Ae  longefl  day  is  a&ally  twenty- 
four  hours,  and  all  thefe  climates,  between 
the  equator  and  the  polar  circle,  they  call  hour 
climates;  on  the  coiurary,  thofe  between  tht: 
polar  circle  and  tiic  pole,  as  they  are  reckoned 
by  greater  meafurcs  of  time,  they  call  by  a 
difeencttqn  Mondi  Climates. 

HUNTER.  A  conftdlation  of  thenor- 
them  hemiriflien^  oumw  u&ally  called  Orion. 
Su  Oeiok. 

HUZME.  A  name  given  by  fome  to  the 
bright  and  beautiful  ftar  Arilurus  ;  it  is  a  lalle 
fpeUiog  oi  jui  Aiabic  name  of  the  fame  Aw. 

HYADES. 
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among  tfie  cnthufiaftic  reformer";  of  the  fphcre. 
Schiller  has  cut  its  bead,  and  called  it  the 
body  of  the  river  Jofdm.  Su  Draco. 
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*  m'ADES.    The  Greeks  have  adapted  to 
this  duftcr  of  ll:<irs,  which  they  diftlnQuinicd 
by  a  peculiar  name,  a  part  ot  their  fabulous 
hillor)'.    It  WHS  their  cuilom  to  doibundin- 
fpeaco  thofeconftellationB  which  they  received 
from  the  Egyptians ;  it  wasdwicCbie  no  won* 
der  diey  ihoutd  do  it  by  thofe  of  their  own  for- 
mation. They  tell  us,  that  Atlas  and  Pleione 
had  fifteen  daughters ;  fevcn  of  thed-,  who 
were  charged  with  the  education  ot  the  mtajit 
Bacchus,  acquitted  ihemfelves  iu  well  in  that 
office,  that  they  were,  in  reward,  raifed  up 
into  the  heaven^  and  caUcdtbeneiadets  ud' 
five  others,  they  tell  us»  weie»  from  their  pe- 
culiar love  for  didr  farodier  Hps,  called  die 
Hyades.   The  young  Hyas,  in  erne  of  his  ex- 
.peditioos  in  the  woods,  was  killed,  they  tell 
us,  by  a  lion,  and  thcfc  afFc£lionatc  girls  wept 
thenilclvcs  to  death  :  they  were  afterwards,  in 
reward  for  their  afiedlion,  raiied  up  into  the 
heaveiu,  and  each  converted  into  a  liar  i  diey 
were-  placed  together  in  the  oonfldbtion 
Taurus,  and,  ai  they  died  wccping»  veiefiip- 
poied  Co  be  a  ndny  aOerifitf . 

Others  give  odier  accounts  of  their  origin, 
they  iay,  they  were  die  daug^iters  of  Ifyas  and 
Bcotia,  and  of  no  kin  to  the  Pldades  com- 
monly fuppofed  to  be  their  fiftcrs.  Odiers, 

who  make  the  Pleiades  the  daughters  of  Ocea- 
nus  anil  Atlas,  tell  us,  that  Orion  perfecuted 
one  OS  tiicm  to  get  her  to  con  lent  to  his  defures, 
but  dutt  ihe  ftill  refofed;  they  fay  they  had 
diis  fitiiation  f^ven  diem  in  die  heaveia  on  that 
occafion,  and  that  Orion  ftiU  feems  to  follow 
them* 

They  are  a  cluftcr  of  ftars  in  die  Bull's 
fiKe,  and  are  five  in  number,  their  fituadon 
may  be  feen  in  the  defcriptaon  <tf  that cflnftel- 
lation.    Sti  Taukus. 

iiVDRA,*r  Draco.  We  meet  with  this 
cooftellauon  under  a  veiy  difii»rei)i  aaaic 


HYDRIA.  A  name  by  viiuch  fime,  wbo 

are  fond  of  uncommon  words,  have  called  die 
conftdlation  Crater,  the  Cup.  It  is  one  of 
the  old  Greek  names,  but  is  now  mdoai 
heard  of. 

HYDRIDURUS.  A  name  by  which  fome 
have  called  die  copfcHalifln  Aiquariits.  VSe 
find  k  among  Ibme  of  die  eld  Cheek  miiertk 
Appian  has  it^  add  dwfeloven  fiffinuiige  mds 
have  got  it. 

HYDROCHOUS.  A  name  by  which 
fome,  who  are  fond  of  ufmg  uncommon  words, 
call  the  conilellauon  Aquanus.    It  is  one  of 

the  eld  Gtcdtottm  of  this  Tign. 

•  HYDRUS,  the  fFotr  Strfnt,  .  One  of  the 

new  conftcllatbns  of  the  fouthern  hemifphae. 
It  is  of  confiderablc  length,  but  its  breadth 
not  great,  fo  that  it  contains  but  a  fmall  quan- 
tity of  ftars.    The  figures  of  the  i^ew  conficl- 
latiom  arc  in  general  better  drawn,  or  rcprc- 
fentedmore  acGOfding.ta  nj^et,  ^han  thoie  jof 
the  old  ones,  and  die  cafe  .it  Ibjn  this 
Diagon  of  die  noydieni.hpi^i4i|^^,;t^ 
Serpent  of  Ophiucus  havebedi  of  themluJ^y* 
heads,  and  other  additions  to.  the  ferpent-il^ad 
which  are  not  in  nature,  but  this  is  drawn 
without  any  thing  monlbous  about  it.  This 
however  may  be  oblerved,  that  as  fome  other 
figiire  might  juA  as,  well  have  cofsi^f^kd 
die  ftars  which  fi)cm,.dus  .cqiMa^ioivjts 
thoie  of  die  Serpent}  it.«p|d4bave^Jh^- 
ter,   if,  to  avoid^iQgiifiifion,  %  PVsaQlie.  ffOt 
fo  nearly  allied  to  the  fwo  Snakes  of  dM^^Hlpcr 
hcniifpherc  had  been  kkfSted. 

The  conftellations,  between  and  among 
which  the  Hydrus  is  placed^  arc  the  Toucan, 
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the  Peacock,  the  Bird  of  Paradifc,  the  Chame- 
lion,  and  the  Sword  FUh.  But  ibmc  ut  theie 
are  at  a  confidenble  diftatice.  The  hetd  of 
die  Hydnis  tf  fitualedjttft  under  llie  tan  of  the 
Toucan,  that  it  at  the  feet  of  dtePboeiiix  and 
the  termination  of  the  Eridanus  ;  it  is  at  a 
contiderable  diftance  from  the  Sword  Fifh,  but, 
by  a  great  bend  about  the  middle  of  its  body, 
it  comes  nearer  tu  it  afterwards.  The  Cha- 
melion  and  the  Bird  of  Paradife  are  oppolite, 
though  at  a  conTulerabJe  diftance  to  that  part 
of  ita  bodf  whkh  is  between  tins  bin)  andtlw 
c9ttraBat|»  and  the  tail  Miiiutea  jtift  at  the 
'feet  el  the  Peaoodc. 

The  ftars  that  compofe  thtt  longt  aiid»  as 
it  were,  ftrag^ing  conftellation,  are  only  ten. 
The  mort  confidcrable  of  them  al!  in  magnitude 
is  in  the  head.  There  is  a  fm^lc  one  at  Ibme 
little  diftance  below  this,  and  a  little  lower 
two  others,  the  one  of  which  is  alTo  double, 
or  compofed  of  two  ftart.  Theie  is  no  ftar 
icon  tiiis  part  till  after  Ae  bend  of  ibit  body. 
Theie  is  tiieie  «  fingle  and  fefficiendy  confpi- 
cuous  one,  a  little  farther  there  is  anodierfin* 
^  but  finaller,  and  nt  a  fomewhat  greater 
diftance  another,  then  there  is  a  fpace  vacant 
till  near  the  tail,  where  there  arc  three  of  them 
very  i  air  and  coalpu;uou$  ltar&  diipolcd  in  a  Une, 
ctne  beyond,  and  anoteatA  vcrf  litds  dif> 


,  HYPIENTHERIAN.  A  name  by  which 
.|M|^  who  are  fond  of  hard  words,  call  the 
omAeUation  Aquarius ;  it  the  Coptic  name 
of  that  ftgn,  an  i  in  that  lai]|^U^  ^gpUks 
Bracbimn  Benehcii. 
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fiVPERBOLA.  A  figure  made  by  the 
cutting  through  a  part  of  a  cone  with  a  piano 
inclined  in  fudi  a  manner  to  one  of  the  fides 
of  die  oonc,  that,  if  the  plane  imi  the  fide 
were  extended  both  ways  from  the  bafeof  the 
cone,  they  would  meet  in  a  point  above 
vertex  of  it.   Sre  Cone. 

m'POCYRRUS.  A  name  »iven  hv  fome 
to  the  great  liar  in  the  Bull's  eye  caikd  Aide- 

HYPOTENUSE.  Where  a  triai^  is 
i%^t-ao|^  the  fide  oppofiie  to  the  ri^t  aiy* 

^e  is  always  the  longeft,  and  this  is  called  the 
Hypotenufe.  Tiie  other  two  fides  are,  in  this 
cafe,  the  legs,  and  in  every  fuch  triangle  the 
(quare  of  the  Hypotenufe  is  equal  to  the  Ajuarcs 
of  the  legs,  or  the  fquare  of  the  longeft  iidc  is 
equal  to  the  fquares  of  the  ftiort  ones.  When 
aftronomers  would  ei^ft  this  in  few  words, 
they  fay  the  Hypotenufe  b  equal  in  power  to 
the  leg^.  This  is  of  vaft  ufe  in  Trigonometry, 
^r  by  it  the  meafure  of  any  right-angled  tri- 
angle is  eafily  found,  if  we  have  any  data  to 
go  upon.  Thus,  in  every  right-angled  tri- 
angle, if  one  acute  angle  and  tlie  length  of 
one  fide  be  g^ven,  the  whole  triangle  may  be 
Icnown,  or  we  may  find  the  quantity  of  eveiy 
angle,  and  of  evci^-  fide* 

HYIUDE8,  OR  HY1UADES.  A  name 
bf  wMcfa  fivne,  wholove  hard  words,  call  the 

conftellation  Onxm.  Ovid  gives  the  reafon 
for  this,  ifyiws,  heteUus^  ivasthefether  of 
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JACOB.  According  to  Schillrr,  -ani  the 
rcll  of  the  reformers  of  the  fpherc,  one  of 
the  conltcUatioftS  of  the  fouthcm  hemifphere. 
They  have  arranged  the  ftan  of  both  the  he- 
roifpheies  into  fetsof  new  conftdlationi,  and 
out  of  thole  which  form  the  Wolfin  the  old 
aflranomy,  they  have  nlade  the  %iiie  of  this 
patriarch.  Juft  hy  him  aie  pboed  Alwaham 
and  Ifaac,  whole  figures  are  made  OOt  of 
'  the  fiars  of  the  Centaur. 

Jacob  LS  alfo  a  name  with  fome  of  one  of  the 
northern  conlii  '  Litions  Aurig^a.  Schickard  and 
Hanidorf,  with  iome  others  of  the  fame  turn, 
tMcame  feamhdised  at  pa^  names  given  to 
the  conftcOatioiis,  and  afterdwjrhad  deftrayed 
all  thefe,  callingPerlettt,  David  i  Andromeda* 
Abigal,  and  fo  of  the  Others  {  ih^  proceeded 
to  adxpt  ibme  fcripture  name  alfo  to  every  hu- 
man figure  which  they  faw  in  the  fphrre. 
Thus  fonit  o;  them  made  Bootes,  Jacob,  but 
the  more  pious  Schiller,  who  will  not  admit 
a  patriarch  among  the  ftars  while  there  is  a 
faint  unprovided  for,  caDs  this  St.  Jeram. 
Thefe  are  audiofs  reptded  by  very  few. 

JACOB'S  WAGGON.  A  name  given 
by  Ibmc  to  the  Lcfler  Wain,  or  T  cfTer  Bear. 
Others  call  it  Jofcph's  Chariot,  and  Schiller 
altering  the  whole  hgure,  makes  it  St.  Mi- 
duel. 

JACOB  AKD  £SAU.  Aaameh^whidi 


I  Schickard  and  fome  other  fantaftical  peopl; 
have  called  the  conftellation  Gemini.  Thefe 
arc  a  let  of  writers  who  would  not  iuffer  the 
heavens  to  be  defUed  by  the  pagan  hiftories, 
and  diciclbirB  have  placed  ftorm  ftmn  tfa^ 
feriptiire  in  their  room.  The  feme  amhor 
puts  David  with  the  head  of  Goliah  in  the 
place  of  Perieus,  with  that  of  the  Medufa,  and 
fo  of  fcvcral  others.    Nothinp^  can  be  fo  con- 
temptible as  this  attempt  of  new-modcHing 
the  conftellations  to  keep  out  pag^an  fuptrrti- 
tion,  but  Schiller  has  done  more  m  it  than 
even  Schicfcard ;  he  hatgione  lb  £ar  as  to  place 
the  twelve  Apoftks  in  the  dead  of  the  twelve 
fecoeediiigfi^ofthesodiac.  TheRamgpvw 
(dace  to  St.  Peter,  and  St.  Andrew  ftandajfer 
the  Bull ;  and  fo  of  the  reft.    This  was  play- 
ing the  fame  piece  of  artifice  upon  the  Greeks, 
that  thcv  had  before  played  u[vjn  the  Egyptians, 
i  hc  conftellaticms  were  the  origin  of  that 
country,  and  it  wai  feom  thence  that  the 
-Greeks,  at  and  about  die  thne  of  Thaks,  ob. 
taincd  diem  from  the  pncllii  bat  aMiou^^ 
they  borrowed  the  knowledge  from  that  pol- 
ice, they  had  an  ambition  that  thofe  who  re- 
cfivcr^  it  from  them  fliould  fuppofe  it  original 
to  them  and  their  own  ;  they  knew  no  way 
fo  likely  to  cfi'c£t  this  as  the  adapting  their 
hiflory,  or  their  fable,  to  the  fevei^  figures, 
and  this  diey  did.   The  kneeling  man  diey 
called  Heictdes,  the  other  human  %ures  tibey 
iuunBdPcifeii%Aiidiopieda»GqlKva^  C^fio- 
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pda»  tnd  by  other  names  belonging  to  didr 
hiftory  or  their  fable,  and  the  confequcncc  was 
what  thcyhadexpe^lccl,  and  wh.it  theyintcnded. 
Many  of  the  leli  informed  countries,  into  which 
they  carried  the  fcicncc,  would,  as  of  their  own 
invention,  receive  confteilations,  the  very  fi- 
guresof  whidi  did,  as  diey  imagined,  refer  to 
tfaeirhiftoiy  $  and  codequendy  dieorigin  ofthe 
confidladom  was  underflood  to  be  no  earlier 
than  the  Grecian  learning.  Thefe  honeftQirif- 
tianshadcertainly  no  defign  of  thisdifincenuoiis 
kind,  but,  without  their  fault,  the  effect  would 
have  been  the  fame,  for  commentator^  of  fonie 
future  period,  if  this  later  fyikm  ihuuid  have 
taken  place  of  the  elder,  would  havtdetemiiiied, 
idut  the  foniiflion  of  the  oonfteUations  ooidd 
be  no  eaiiier  dtan  die  time  of  Cfaiiftiani^, 
becaufe  the  apofliea  and  faints  of  that  church 
made  the  figps. 

JAMES,  or  St.  James  the  Youn'ger. 
A  name  given  by  an  enthuiialtic  fet  of  writers 
to  the  conftellation  Virgo.  Schiller  at  the 
headofdiefei  he  had  detentiined  lo  nufedie 
tvirdlve  iqpoAles»  bf  a  new  wiqr,  into  the  Ikies, 
and  be  placed  ihem  ai  the  twdve  iigns  of  the 
Bodiac,  arranging  the  ftars  under  the  linea- 
ments of  an  human  form,  which  he  called  by 
one  or  other  of  their  names ;  Aries  became 
St.  Peter,  the  Bull  Sr,  Andrew,  the  Lion  Si. 
'Thomas,  and  fo  of  tlic  icii.  Schickard  has  all 
ihe  ptous  follyof  this  writer,  and  grieves  that 
the  heavens  ihoiild  be  made  die  regiften  of 
^iehood  and  of  lolly ;  he  attempts  the  get- 
til^  lid  of  the  hcatliLn  fables  however  in  a 
gentler  way.  I^e  had  the  diicrction  to  know 
that  the  placinp^  nrw  fi2:ures  for  the  feveral  , 
conlfell.itions,  vs.  iiM  be  giving  up  a  grt-at  p..rt 
of  the  aiivAntuge  i,..m  the  old  aihoiiomy,  he 
dMnefoie  retaiiui  the  figures  as  they  are,  and, 
as  the  Greeks  ferved  the  Egyptians,  he  is  for 
hiving  lis  ierve  the  Greeks.  Thus  the  Lion,  , 
Vol.  I.  • 
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which,  with  the  Egyptians,  ferved  only 

as  a  A  mbo!  or  hieroglyphic  to  exprefs  the  fun's 
^rcat  lieat,  the  Greeks  made  to  be  the  figuie  of 
their  Ncmian  Lion,  and  to  have  fallen  from 
the  moon  j  fo  they  made  a  ftgute,  which  they 
found  ready  fbnned  in  the  ikies,  corome- 
morate  one  of  dte  labotin  of  their  Hetcidcs. 
Schickard  defires  the  Lion  oNiy  be,  by  us,  un- 
derftood  to  reprefent  the  Lion  of  the  tribe  of 
Judah ;  and  on  the  fame  plan,  without  alter- 
ing the  figure  of  the  conflellation  Viigo,  as 
Schiilcr  docs,  who  converts  it  Into  his  younger 
James,  this  author  defires  it  may  (bnd  as  a 
virgin  liill,  qnly  beij»g  fuppofed  to  reprefent 
the  Virgin  Maiy.  This  is  left  mifchicvous 
than.die  other  innovation,  but  it  is  not  at  all 
leis  Iboliih.  We  receive  the  figures  in  die 
heavens  as  of  no  ufe  but  to  mark  the  places  of 
the  ftars,  and  as  they  were  formed  in  pagan 
times  we  nnift  be  content  wirh  the  allufion  to 
llories  that  we  defpife.  To  alter  them  is  to 
throw  away  the  afliltaiicc  of  ail  early  obfcrva- 
tions.      .  «  .  ' 

JAMES,  or  St.  James  the  Elder.  A 

name  given  by  Schiller  and  his  followers  to 
the  third  fign  of  the  zodiac.  He  has  placed 
the  figure  of  this  faint  uuhe  place  of  the  con- 
ftellatioii  Gemini,  and  arranged  its  flars  under 
a  lin^jle  funiic.    6Vr  GtMlNI. 

JASION.  A  name  by  which  fbme  of  tfie 
Greeks  have  called  the  conftellation  Gemini, 
or  a  part  of  it.  They  fuppofe  the  two  figures 
Triptolcmui  and  Jafion. 

ICLIL,  or  Al  Iclil.  Anamel^which 

fome,  who  are  fond  of  obfcure  word?,  have 
callrd  the  conftcllation  Corona  Bortalis,  or 
tlic  iN  orthcTn  Crown.  It  Is  one  of  its  Arabic 
names,  and  ilie  word,  in  that  language,  fig- 
nifics  a  crown.  Th^  call  it  alio  Al  Pbecca 
Apertio. 

Gg  JEROM. 
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JEROM,  cr  ?r.  Jkrom,  A  name  by 
which  Schiller  has  called  the  coihU!.uion 
Bootes.  Otiiers,  of  the  fame  enthulaJtic  turn, 
have  called  it  Jacob.  See  Boot£s. 

*iM-MKRSlONS.  A  term  ufcd  by  aftro- 
nomeis  who  have  written  conScemti^  the  fa- 
teUites  of  Jupiter  and  Saturn,  to  exprefi  their 
cnteripg  the  dilk  of  the  planet  when  their 
courfe  in  their  orbits,  wiA  rcfpc£l  to  us,  car- 
ries them  through  that  part  of  tlie  heavens 
which  is  occupied  by  the  body  of  tiicir  pri- 
mary planet.  The  term  emcrfions  is  ufcd  for 
their  leaving  the  body  of  the  planet  again. 
With  regard  to  the  faMllites  of  Jupiter  we  fee 
vcr/  diftindlf  ihefe  immerfions  and  cmeriions, 
and  ufe  diem  in  computation  i  but  widi  refpeft 
to  Saturn,  his  filtdlites  appearfomnch  fmaller, 
and,  when  near  the  body  of  the  planet,  are 
fccn  fo  much  lefs  dillindlly  than  thofc  of  Ju- 
piter, that  v/e  do  not  at  all  diitingullh  thelc 
immerfions  or  emerfjons  ;  nor  is  thii.  a  won- 
dci  ,  for  the  two  firft  fatellites  of  Saturn  are,  in 
a  great  part  of  dieir  courfe,  tnvifible. 

tenn  from  the  mathematics,  and  cxprcllcs  by 
it  extent  not  circumfcribed  by  bounds.  Thus 
a  line  extended  both  ways  without  limitation  is 
an  iiidcfuiite  Unc,  a  fuiface  fo  extended  is  an 
indciinltc  furface,  and  fo  of  the  refl.  Sumc 
exprefi  the  famemeaniiig  by  die  tenn  infinite, 
but  that  is  le&  proper. 

T  INDIAN.  One  of  the  conftcUations  of  die 
,  ibuthem  hemifpbere.       the  artkie  Indvs. 

♦  .INDIAN  BIRD.  A  name  for  one  of  the 
new  conilcUatiom  of  the  fouinern  ncniifpherc 
which  b  fitinted  oat  vaj  larfrom  die  fimdi 
pole,  leadiing  from  the  ChameUon  and  die 
Triarg^e,  and  conUining  devcn  ftars.  It  ii 


called  al  fo  Avis  Indidi  and  Apus»  S<4  thi  an* 
t  'uU  Apus. 

♦  INDUS,  //...•  Ind'iatu  A  cooftcUation  of 
the  foudiem  henai^liere.  It  is  one  of  the 
new-foraied  fif^*  and  the  name  of  it 
therefore  is  not  to  be  expeded  in  the  old 
writers.  7*he  Indian  is  but  a  fiiudl  conilella- 
tion,  and  it  doe:>  not  comprife  more  ftais  than 
are  proportioned  to  the  fpace  which  it  occupies 
in  the  heavens.  It  is  rcprefcnteJ  in  fortii  of  a 
nuked  man  with  an  arrow  ia  one  of  lii;^  hands, 
and  tliree  more  under  the  other  arm. 

The  conftdlations,  between  and  among 
which  the  Indian  is  fdaoed,  are  the  Toucan, 
the  Cnuie^  the  Peacocit,  and,  at  a  greater  dif- 
tance,  the  fign  Sag^ttary  anddieliydrus.  The 
beak  of  the  Toucan  comes  toward  his  thi^h, 
the  winj  of  the  Cr.mc  is  at  a  fmall  diftatice 
from  the  feathered  ends  of  the  three  arrows 
that  arc  under  hi:i  uiui,  and  the  lower  part  of 
his  figure  is,  in  a  great  mcafute,  hid  behind 
the  breaft  of  the  Peacock.  The  iign  Sagittary 
is  at  a  diibnce  over  the  arm  duthoUs  out  the 
fingle  arrow ;  and  the  Hydrus  u  aUb  at  a  dil^ 
tance  on  the  oppofite  dde. 

The  ftars,  which  arc  accounted  to  tl:e  con- 
flcllation  Indus,  arc  twelve,  fome  of  them  arc 
tolcraMy  large,  but  they  are  notdilpofed  io  hap- 
pily for  marking  the  figure  as  in  many  of  the 
conftelladons.  There  is  afmall  one  toward  die 
head  of  the  arrow  which  beholds  in  his  hand, 
and  a  much  larger  toward  tiie  fieadicfed  part, 
and  there  are  three  others  oppofite,  one  in  the 
feathered  part  of  each  of  the  arrows  that  are 
underhis  other  arm.  There  is  oneftar  onthetacc 
of  the  Indian  t.»\vard  the  lower  part;  on  one 
of  liis  fliouldcri  taerc  is  alia  a  finglc  ftar,  and 
there  are  two  on  die  other  finaUer,  and  very 
near  to  one  another.  There  is  one  huga^  on 
hisbiea^  and  one  oa  his  belly  juft  above  the 
belt»  and  one  in  the  braaft  of  the  Peaood^  that 
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is  alio  common  to  the  thigh  o(  tlie  Indian,  the 
lower  part  of  this  hgurc  being  hid  behind 
that  conftcUarion.  There  is  another  con- 
fideiable  Ibr  alio  oadiebreaft  of  Ae  Peacock, 
which,  if  it  be  made  to  bekng  to  the  Indian, 
will  hSi  ibnewbcre  about  the  odier  thigh. 
Upon  the  whole,  dae  conftellation  Indus, 
thoti^  not  extremely  well  marked  as  to  the 
cut-line  of  the  figure,  yet  contains  ftars  fo  par- 
ticularly fituated  with  rcipe^  to  one  another, 
that  they  are  eafily  Icnown. 

INFORM  STARS.  A  temi  iiy  which 
tee  expcefc  what  odien»  in  general,  call  the 
uofonned  fiaisin  the  heavent,  fiich  as  are  not 
taken  into  any  conOeUalkii.  tin  artidi 
UNromMBo  Staks. 

INFORTUNA  MAJOR.  A  name  we 
find  the  planet  Saturn  called  by  in  the  writings 
of  thofe  who  love  obfcurity.  It  is  a  name  that 
occius  wnoiig  the  Latin  wrilerh  and  Secma 
detived  (mm  Some  of  die  dd  Gieek  onct. 
Some  called  it  Stella  TmnefcoTa. 

INFORTUNA  MINOR.  A  name  by 
which  many,  who  afFefl  to  ufe  uncommon 
terms,  have  called  the  planet  Mars.  As  they 
call  Saturn  Infortuna  Major,  the  iK)tion  was 
very  early  tliat  the  planets  had  an  influence 
upon  hmnan  adions,  and  die  events  of  diings, 
panteubdy  in  oertain  a^wdt  widi  tbeoonfid- 
lations;  uid  they  thought  fome  of  them  in 
general  bad,  and  Ibme  good  in  their  prefa^. 
Jupiter  wa":  amoiiy;  the  number  of  the  good, 
and  he  was  the  hrtt  of  them  ;  Mars  was  the 
fccnnd  of  the  unfavourable,  he  and  Saturn 
being  the  two  moll  fouidalized. 

IN6ENICULVS.  A  name  by  which 
ibme  of  die  Iistin  writenhave  called  the  con- 
fldlatioii  Heitukt. 


INNOCF.NTS.    According  to  lomc,  a 
name  of  one  of  the  northern  conftellations. 
Schiller  is  the  author  of  thefe  innovations  j  out 
of  patience  widi  the  Heiperian  Dragon,  the  fio  , 
gure  and  ibiy  of  which  was  fuppoied  to  be  pre- 
ferved  in  the  conftdlation  Dfaco»  be  has  * 
drawn  a  parcel  of  children,  whom  he  calls 
the  innocents  dcflroycJ  by  Herod,  in  its  place. 
Schickard  is  ir.uch  more  pardon.iMc,  he  lets 
the  figure  remain  as  it  i^,  and  onlv  defirc?, 
that,  initeud  of  the  Hefpcnan  Dr.>gon,  it  may 
be  called  die  Infernal  Dragon,  or  Draco  in- 
ferniis.    To  this  the  fi^ence  has  no  ob- 
jedHon. 

JOACHIM  AND  ANNA,  or  Sr.  Joa- 
chim anJ  Anna.   A  name  giFen  by  Schiller 

to  the  conftdlation  Ccttis,  or  to  a  conflella- 
tion  which  he  has  formed  out  of  the  fame  ftars 
and  put  in  its  place.  S^:hick.ird  calls  It 
Jonas'*  Whale  j  but  all  this  is  iiilc  aiid  ri- 
dictdoiis. 

JOB.  Aocor£iig  to  SchiBer,  one  of  the 

conftellations  of  the  fouthern  heniifphcre. 
This  author,  after  he  has  demoliflied  all  the 

conftellations,  afFc£h  the  new  arranging:  the 
ftars,  of  wliich  they  are  compofed,  under  fuch 
other  figures  as  pleafe  him* 

JOHN,  <r  St*  John  «I» Baptist..  A 
namedf  one  of  the  %ns  of  die  zodiac.  Sdiil- 
ler,  and  fome  other  enthiifiaffic  people^  lean- 

dalized  at  the  heathen  figures  in  the  heavens, 

difplaced  them  ill,  and  put  faints,  martyrs, 
and  apoft!c3  in  tlieir  room.  St.  John,  ac- 
cording to  thcie  gentlemen,  occupies  th-t 
part  uf  the  zodiac  which  others  aiEgn  to  the 
Crab.  S0i  Cancu. 

JOHN  BAPTIST.   According  to  fome. 
writeiB  a  name  alio  of  the  planet  VeniB.  This  is 
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a  part  of  the  jargon  and  nonfenfe  introduced, 
or  attempted  to  be  btradttced  km  aftrooomy  by 
SchiUer.  When  he  had  new  modelled  all  the 
conflellatMMis  he  be^  tonewname  theptanets. 

Saturn  he  calls  Adan>,  Jupiter  is  Mofes,  and 
Mars  Jofhua,  the  Sun  is  Jefus  Chrift,  the 
IVToon  the  Virgin  Mar)',  and  Venus  and  Mer- 
cury are  St.  John  Baptilt  and  Elias.  It  is 
well  this  cnthufiafm  never  got  ground.  As 
to  the  new  naming  the  planets,  there  would 
have  been  no  great  matter,  but  the  naming 
the  GonftcUations  »-ne«r  would  have  been  the 
caufe  <rf  endleft  confufion. 

JONATHAN'S  ARROW.  A  name 
given  by  Schickard  to  the  conftcUation  Sagitta. 
This  author  leaves  the  conftcllations  in  hgvirc 
as  they  are,  but  he  adapts  fome  Itnpture  inci- 
dent to  them.  Schiller  takes  greater  liberties, 
he  turns  this  into  the  lance  and  nails  that 
wounded  our  Saviour. 

JONAS's  WHALE.   A  name  given  by 

Schickard  to  the  conftellation  Cctus.  Schiller 
has  new  modelled  it,  ;md  calls  it  by  the  name 
of  a  couple  of  faints,  St.  Joachim  and  St. 
Aiiiu. 

JOPHERUD.  A  name  by  which  fome, 

who  are  fond  of  luicommon  words,  have  call- 
ed the  cor\fh:llation  Cygnus  ;  it  is  the  Perfiaa 
name  of  that       and  iigniiie»  a  bird. 

JORDAN,  w/Af  River  Jordan.  A  name  of 
one  cf  the  conftellatiom  according  to  Schil- 
ler. He  has  cut  off  the  head  of  the  Hydra,  and 
has  formed  the  body  of  that  lerpent  into  the 
courfe  of  the  river,  whidi  he  calls  by  thefirrip- 
ture  name  Jordan. 

JOSEPH,  *r  St.  Joseph.  A  name  of  the  J 
co.iitciiatioa  Orion.    Dchiiicr  gave  it  this  de-  1 
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nomination.  Schickard  defires  ^t  it  may  be 
called  Joflkua,  but  people  have  not  much 
minded  either  of  them.  We  find  it  called 
Orion  as  it  uled  to  be. 

JOSEPH'S  CHARIOT.  A  name  given 
by  fome  to  the  Lefler  Wain,  or  Urfa  Minor  ; 
others  calls  it  Jacob's  VV  agi^on,  and  Schiller 
alten      figure,  and  makes  it  a  St.  hfichael* 

JOSEPH'S  CUP.  A  name  given  by  Schic- 
kard to  the  cooftellation  Crater,  on  the  bade 
<^  Hydra* 

JOSHUA.  A  name  by  which  fome  have 
called  die  planet  Jupiter.  Schiller  fiift  j^ve  it 
this  appdlation.  After  he  had  demoliibcd  all 
the  pagan  conilellations,  he  began  with  the 

name  of  the  planets.  Saturn  he  calls  Adam, 
Mercury  Elias,  Jupiter  Mars,  and  Venus  St. 

Jolin  Baptift. 

Jolllua  is  a  name  given  by  Schickard,  and 
continued  by  his  followers,  but  they  are  nut 
many,  to  the  conftellation  Orion.  Schiller 
calls  it  Jdeph  and  St.  Jofeph. 

IRRATIONAL  (QUANTITIES,  called  • 

a/fa     InCOMMENSUR  ABLK  QtTANTITIES. 

Such  as  have  no  common  mealure  that  an  be 
applied  to  both.  Hee  Quantities  Com- 
mensurable. 

ISHA.  A  name  by  which  fome  have  called' 

the  conftellation  Andromeda.  It  is  the  firft 
word  only  oUiie  Hcl  rcw  name  of  the  fame 
conftellation.  The  whole  term  i>  lllia  Sha- 
lahajala  Baal.  1  he  plain  interpretation  of 
which  is  a  woman  wanting  an  hufband. 

ISIAS.  A  name  given  by  fome  to  the  con- 
ftellation Scorpio.  It  is  the  Coptic  name  of 
t^at  ftjn,  and  it  is  made  to  exprels  in  that 
language  Stauo  litdis. 
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biyuizea  by  LiOOQle 


J  u 


J  u 


ISIS,  Star  of.  A  name  by  which  we  find 
the  pl^ict  Venus  called  in  the  Egypti.m  agro- 
nomy. They  called  Jupiter  the  iLir  ol  Oliris, 
giving  the  two  brighteft  and  greateft  planets 
the  names  of  thefe  their  reveienobd  deities. 
Venus  has  bj  fixne  alfi»  been  called  die  flarof 
Juno.  The  Egyptians  woifliippcd  die  moon 
under  this  name,  fomcttmes  as  a  male,  and 
ibmetimcs  as  a  female  dcit)' :  they  .ilfo  wor- 
ihipped  the  ftar  Syrius  under  the  lame  name, 
but  that  only  as  a  male. 

JU DAH's  LION.  A  name  which  ScUc- 
kard  has  given  to  the  confleUation  Leo,  die 
fifth  lign  of  the  sodiac.  We  may  very  well 
pardon  enthuiiafin  when  tc  goes  no  farther 
than  this ;  but  when  it  comes  to  alter  the 
figures,  it  is  out  of  its  province,  and  difturbs  a 
fciencc.  Let  the  Lion  be  a  lion  ftill  in  form, 
and  we  may  permit  theic  gentlemen  to  call  it 
what  they  picafe ;  but  it  is  an  unpardonable 
folly  iii  Sthiiicr,  another  of  thefe  writers,  to 
have  altered  all  the  figures.  This  writer  has 
placed  the  twelve  apoftles  in  the  zodiac,  and 
St.  Thomas  ftands  in  the  Ipace  occu^ed  by 
Leo.  This  however  was  too  wild  a  ddign  to 
be  countenanced. 

JUD£*  0^  St.  Jl  de.  The  name  of  one 
of  the  twelve  figns  of  the  zodiac,  ac  rdini; 
to  fome  cnthL-fiaftic  writers  on  allroiuniy. 
Sciiilltr  is  one  oi  the  principal  of  theie.  He 
hii  dtipUccd  all  the  old  figures  from  the  hea- 
vens, and  has  put  the  twelve  apoftles  in  the 
place  of  the  twelve  figns  of  the  zodiac.  His 
St.  Jude  is  diat  which  all  the  odicr  writers  in 
the  vforld  call  Aquarius.  There  have  been 
OtKers  who  have  aimed  at  reconcif'iv-  fome 
part  of  the  ftory  of  the  Old  Telbment  to  all 
thefe  pafiages,  and  they  hrive  made  this  cnn- 
llcllatio;!  Naamanj  but  it  is  ablurd  and  rule 
We  receive  thde  figMres  in  the  hekvciu  as 


proper  forms  for  afccrtatnin?  the  places  of  the 
rixed  ftars  with  rcfpect  to  one  another ;  and 
wc  mean  no  more  by.  them  \  we  reject  and 
defpife  the  hiftories  and  fabler  that  are  annexed 
to  them;  and  to  introduce  new  one&  is  to 
create  confufion,  and  to  take  away  the  ufe  of 
the  old  obfervations.  Fcr  the  acc^md  ^  Ai 
Jiart  in  Jpuarius^  Jtt  A<^ARius. 

•  JUDICIAL  ASTROLOGY.  Afiiology 
is  a  term  that  has  been,  at  various  periods, 
ulcd  in  very  JifTerent  fenfcs,  having  by  fomc 
been  made  lyucnymous  with  the  wpid  aftro- 

nnmv,  and  uiHlcrllood  to  cxprco  a  ver)'  ho- 
nourable Icience  i  ajid  by  others  Icparated  qwicc 
in  its  (Ignification,  and  uled  toexprels  wiiat  uc 
more  generally  fignify  by  the  name  of  judicial 
aftrologyi  a  fcience,  or  pretended  fcience, 
which  from  ifae  fituadons  of  the  ilars,  and 
their  ima^aiy  inBuences,  foretells  events. 

If  wc  meet  with  the  wtord  aflrology  in  an- 
ticnt  writings,  we  are  to  underftand  by  it  moll 
frequently  no  other  than  aftronomy ;  but  when 
it  is  ufcd  b\'  the  moderns,  it  <"  nernlly  is  in- 
tended to  iis^nily  prcfagcs  from  liic  iiara,  and 
not  the  luiowledge  of  their  motions. 

It  will  not  appear  a  wonder  that  the  an- 
tients  confounded  albonomy  and  aftrology  to- 
gether, if  we  confider,  that  with  diem  di^ 
were  naturally  one  fcience,  though  at  prcicnt 
ever  fo  dii'.irici.  The  firfl  notices  that  wt re 
taken  of  the  (iars  were  that  their  rifing  and  fct- 
ting,  prefagt  l!,  a-,  tliey  undcrlbod  it,  cert;.uily, 
tliey  picctcJed  rains,  ftorms,  cr  fair  wea- 
ther. Nothing  was  fo  natural  as  to  fuppoie, 
that  they  had  fome  fhare  in  the  caufiitg  what 
followed  fo  confbndy  their  appearance ;  and 
from  this  ima^naiy  efieA  upon  die  air  and 
elcij;cnts,  the  tranlltion  was  eafy  to  the  fup- 
pof:;ig  they  had  the  fame  eflltSt  upon  the  hu« 
man  be»dy,  and  from  thi  ,  wljh  tlic  niixt  pr»>g- 
iiciiieaiions  that  foil  >v.ed,  aiuic  Uic  whole 
oi  tliat  iuuu^liuuy  kitncc. 

That 
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That  aftrology  was  thus  czrly  blended  with 
aftronomy,  appears  from  the  cariielt  -cc  unts. 
We  hear  of  the  Chaldeans  as  thcfii  il  al'a  ono- 
mcrs;   we  have  records  of  their  oblerva- 
tions,  which  countenance  the  belief  cf  d»etr 
having  atitletodiis  honour}  and  we  find  the 
ChaMieans-  as  ear!y  cdehiatcd  as  ibothrayei^ 
and  vizards.   Even  the  fcriptures  mention 
them  under  diat  charaftcr.    Aftronomy,  at 
Icaft  what  wc  at  this  time  underhand  by  the 
word,  ii  f-ir  from  an  old  fcicncc.  The  Greeks 
were  thf  hrlt  who  began  to  apply  geometry  to 
the  heavenly  obfervations,  and  Thales  (the 
fiHl  who  introduced  any  regard  to  the  fcience 
^amongdiem)  was  not  more  than  five  or  fix 
hundred  years  earlier  than  our  Saviour.  This 
may  appear  a  period  at  fome  difhuicet  but 
when  we  refpoSk  the  origin  of  fcienccs  wc 
look  deeper,  and  we  fli  Ul  find  much  earlier 
mention  of  a  knowledge  of  the  ftars  than  this,  j 
Thales  had  his  knowledge  from  Kgjpt.  The  i 
condellations  had  been  known  in  Egypt  very 
long  before  his  time,  and  there  is  proof  that 
the  very  figns  of  the  zodiac,  whidi  probably 
were  not  the  earlieft  of  them,  were  not  of 
Egyptian  <mgin>  for  they  refer  to  fcafons,  as 
Aofc  feafons  occur  in  other  countries,  but  not 
as  they  happen  in  that  fmgular  kingdom. 
Vj^f>o  f:::nificd  the  harveft  fcafon  approaching  ; 
the  lipc  car  of  corn  in  her  hand  ftiews  it  i 
and  autumn,  die  lealba  when  the  fun  enters 
into  Viigp,  is  the  harveft-tinie  of  other  coun- 
tries  s  hat  March  and  April  are  die  harveft- 
months  of  Egypt.  In  die  fame  manner  Aqua- 
rius, pouring  water  out  of  his  urn,  exprefl'ed 
the  rains  of  winter.    But  in  Eg)'pt  their  is  no 
riiiii,  nor  hardly  any  winter ;  for  the  montlis 
of  December  and  January  are  the  fineft  of  the 
year.    It  is  evident  from  this,  that  the  Egj'p- 
tiiaid,  who  brought  the  knowledge  of  the 
conMations  to  aU  other  people,  brought 
them  from  dfewhero  tbemlelves.  This  will 
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fhew  us  a  very  early  period  of  aftronomv. 
Probably  its  »ra  is  to  be  dated  trom  foon  alxer 
the  flood  i  and  this  early  aftronomy  we  ffiall 
as  cettainly  find  conneded  unth  aflrology,  as 
the  fuccceding  fcience  of  that  name  lepamted 
from  it. 

When  we  find  therefore  the  word  aftrol<^ 
in  the  old  authors,  we  arc  to  tindcrftand  by  it 
all  that  was  known,  nnd  all  that  was  imagined 
of  the  liars  :  that  kicnce,  if  it  could  dcfcn  c 
fuch  a  name,  in  which  was  comprehended  all 
the  little  that  was  known  of  the  nature  and 
motiona  of  the  heavenly  bodies,  and  the  gnat 
deal  that  was  believed  of  their  inftienoes.  A^ 
tfology  contained  therefore,  in  its  eariy  kaA, 
the  mixt  and  fa! fc  fcience  j  at  prcfcnt  it  is 
undorftood  only  of  the  falie,  as  feparated  from 
the  true  ;   or  the  judicial,  as  dUtingutflied 
from  the  other  part. 

It  will  appear  too  harfh  to  fome  to  ccnfure 
judicial  aitrology  as  wholly  hifc.  There  were 
in  the  dmes  of  i^Mfinee  many  who  rqxtfed  SB 
entire  oonfidrnoe  in  it  i  andthero  asefomein 
thele  days  of  knowledge,  for  knowledge,  tho* 
general,  is  not  univerfal,  who  pay  fome  re- 
I  fped  to  its  decifions.    But  we  (hall  find,  that 
the  opinion  of  its  falfity  is  not  wholly  owing 
to,  or  entirely  to  be  dated  from  the  divifion 
of  the  fcicnces,  for  the  men  of  judgment  in 
the  earlieli  ages  paid  no  refpe«^  to  it. 

The  ftofies  annexed  to  dm  coidlellatiioiis  by 
die  eaxiy  Greeks  were  known  Id  be  fabulous, 
too  oonten^itible  for  bdief ;  add  die  ead|f 
writers  have  bantered  the  peopk  who  fccmed 
to  be  jufl  dropped  down  from  among  the  liars 
by  their  perfed  acquaintance  with  them, 
'i  herc  were  very  early  attempts  made  to  eib- 
blifh  rules  for  the  Iciciicc ;  but  thcfe  being  we 
oit'^pring  of  ihc  fancy,  not  tlie  Iruit  of  the 
judgment,  of  tbofc  who  fet  them  on  foot,  were 
fo  inauiftfient,  and  even  contrary,  that  they 
overdirev  one  another:  and  it  was  not  with' 
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out  reafon  that  thofc  among  the  anticnt  philo- 
fophers,  wiio  difcountcnancetl  its  prctenfions, 
argued,  that,  from  the  inconftancy  aiid  uiiccr- 
taiatjr  of  the  art,  they  were  convinced  it  was 
no  art  at  all. 

We  kaow  how  addicted  die  pec^e  of  the 
lirft  ages,  of  which  we  have  account,  were  to 
fiipeifiicton.  It  is  not  a  wonder  that  thofc, 
who  would  look  for  the  decilions  of  fate  in 
the  entrails  of  an  animal,  caft  their  eyes  up 
ftrait  for  it  to  the  heavens  alio,  or  that  men, 
WHO  iuppolcd  a  magpie,  or  a  lox,  by  flying  or 
niniHjq;  acrols  their  wajf,  had  the  tS6&»  of 
good  or  Ul  prd^^  upon  their  jomnejr*  fliould 
fiippofe  no  part  of  their  lives  out  of  the  infiueace 
or  direction  of  fuch  fuperior  bodies* 

Theltars  thus  got  into  repute,  as  having  in- 
£uence  over  human  cveatb,  and  when  they  were 
allowed  a  power  it  couiJ  not  be  loii^  before  mcji 
would  prctejid  to  the  ujiderilaxidiog  it.  Where 
diere  are  weakt  there  will  alfo  be  ddignijig 
men,  the  one  are  the  natural  prey  of  the  other, 
and  die  caicafles  will  always  draw  together 
vultures.  It  was  on  this  principle  that  aftro- 
Bomy  itl'clf  firlt  ftudied.  Thofe  who  bcft 
undcrftood  the  moticns  of  the  ftars,  were  iup- 
polcd beil  acquainted  willi  their  hidden  iiiHu- 
cnces  ;  and  it  became  their  inteidi  to  keep 
up  ihc  opinion  of  their  power. 

From  the  underftanding,  Tome  degree, 
the  vBVoluiXMis  of  die  year,  they  came  to  pre- 
fix at  ibne  diftance,  feaibns  which  always 
happened  at  fuch  parts  of  thole  revoludons, 
and  they  were  almoll  luppofed  to  create  the 
thinjjs  which  they  loretold.  i'hc  reception  of 
thole  attempt!*  eucourageJ  them  to  great  lt, 
and  if,  among  a  hundred  conjcdbres,  but  oi.e 
fell  outright,  the  miftakcs  were  all  forgot,  and 
thQ  one  event  thatfdlowed  the  prefiige  inunor- 
taUzeddwm.  Men  wiihto  find  a  power  locked 
Ibinewbefe  of  leeing  into  futurity,  and  vdiat 
ihqr  wiib  diey  ea%  bdieve.  From  the  in- 
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flucnce  of  the  ftars,  at  certain  times  of  men's 
lives,  they  began  to  regard  th-^fe  at  their  birth 
wiiii  a  peculiar  rttlention,  and  the  fiiil  attempts, 
at  calculation  were  not  with  refpcci  to  what 
ihould,  but  10  what  had  happened.  They 
went  back  to  die  birth  of  the  pcrfen  who  coo- 
fulted  them  about  his  Ibrtune,  and  having 
found,  or  thought,  or  pretended  they  found, 
the  conjundlions  of  the  ftars  at  that  time,  they 
thence  told  th.c  paf^,  and  preiaged  the  events  of 
the  whole  fucceedmg  life. 

Here  was  the  beiinnrn-^  of  the  art  of  caftin* 
nativities  j  and  from  the  regard  paid  to  the 
opinions  founded  on  this,  the  aftrolojers  were 
encouraged  to  extend  their  ai  t,  anci  the  power 
and  influence  of  the  ftars  to  cvei  y  human  am- 
cem.  They  made  diem  intelligent  beings, 
acquainted  all  fccfcts,  and  pretended  an 
acquaintance  with  them,  by  which  diey  learned . 
all  that  was  known  to  them.  Hence  aftrolo- 
gers  undtnook  to  refolvc  qucflion.s  forctcl  fu- 
ture, and  explain  pall  events,  interpret 
dreams,  and  difclofc  the  intentions  and  the 
thoughts  of  others.  .  They  Iccmcd,  if  thcm- 
i^ves  might  be  believed,  (and  there  were 
enough  who  did  believe  them)  to  be  admitted 
into  the  defigns  of  providence,  and  to  be  able , 
at  leaft  to  foretel,  if  not  to  procure,  the  good  . 
events  of  its  intendance. 

To  lay  their  ait  b^nd  the  reach  of  every 
little  attcmpter,  or  of  every  little  enemy,  tliey 
pretended  to  go  back  to  very  remote  ages,  and 
to  carry  their  knowledge  of  the  heavens  into 
the  rcmotcft  lime,  and  to  preCigc  events  yet  to 
lia"  p.nfrom  the  great conjundlions,  which  tJicy 
calculated  loHave  happened  many  ages  before 
the  earlieft  periods  of  hiftory.  This  was  puz- 
zling to  the  uninformed  of  the  ag^  in  which 
the  artifice  was  ufcd,  for  the  ignorant  cannot 
fix  bounds  to  the  knowledge  of  others  ;  and  it 
b  to  this  artful  attunpt  xhat  alh-onomy  owes 
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its  pwlences  to  that  early  oiigin  wlilJi  >vc  fee 
its  votaries  sfTcrt.  T!ie  nftTolo^crs  had  their 
fchcmcs  of  what  l;ad  been  the  ccnjuncnion?, 
what  the  oppniitions,  and  what  the  iaccs  oi  the 
heavens,  ;it  periods  far  before  the  time  of  their 
firftor  leoiottft  annals  i  and  to  tliefe>  (no  matter 
whedier  tnie  or  lalfe,  for  none  coqld  contra- 
did  them)  j>erhaps,  is  owing  the  ;  rctcnce  of 
anriqiiity  in  fome  of  thofe  nations.  The  Ba- 
byloiilnns,  Chalda^ans,  and  Fe^-ptian*!,  were 
the  full  nf^roIo^i;cn:,  :ind  whin  they  had  cal- 
culated the  face  of  the  licavens  for  fuch  early 
periods,  it  was  ealy  to  invent  Icings  names  to 
anfwer  to  tbofe  period.*,  and  thus  to  carry  die 
origin  of  their  monarchies  fiurther  bacic  than 
ail  odier  people. 

The  late  aftrologers  have  in  all  things  been 
faithful  copiers  of  die  earlier ;  if  thofe  pre- 
tended to  calculations  for  times  before  the  ori- 
gin of  their  cmj>irt.s,  there  have  been  among 
ihefe  fome  wiio  have  figures  of  the  heavens  at 
periods  before  the  flood  ;  and  Lac  weak  people 
«f  diefe  times  pay  as  much  refpe£t  to  thefc,  as 
thofe  amoi^  the  Egyptians  did  to  the  odiers. 
From  thcfe,  and  dieir  fubfeqtient  c^culations, 
they  pretend  to  for^td  the  duration  of  empires, 
and  it  cannot  be  ftrange  that  thofe,  who  csui 
do  thi?,  make  it  the  cafieft  part  of  their  art  to 
foretcl  the  fcvcral  accidents  that  arc  to  bcfal 
particular  pcrfons. 

Whcnthefcicnccswcrc  in  their  infancy,  this, 
which  was  the  earlieft  of  them,  cafily  claimed 
a  tight  even  to  thtir  dependance,  and  its  pro- 
feilbrs  were  not  of  thofe  people  who  were 
likely  to  forfeit  any  of  its  prctci;ftons.  Phyltc 
was  one  of  the  next  fcienccs  Ihidicd,  and  the 
allro]o2rrs  fount!  :t  v.  ny  to  nuke  themfclvcs 
and  their  own  art  coihhh  rable  at  the  cxpcncc 
of  this.  The  influence  ol  the  heavenly  bodies 
on  the  human  frame  was  a  docb^nc  early  efta- 
blifhed,  and  not  at  this  time  altogether  rc- 
jeded ;  and  this  immediately  fcnt  die  phyfi- 
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c'an,a'i  wcllas  tlKTick,tothc  aftrolo?rr,  f nknow 
under  what  face  of  the  heavens  he  might  cxpe<ft 
moflfiicccfs  from  his  nudi(.in(  s.    Nor  was  this 
a.i  i  liiey  pretended  that  the  heavenly  bodies  dif- 
fiifed  their  influence,  not  only  over  the  human 
frame,  but  equally  over  all  fublunatypiodter- 
tions,  and  diat  all  thefe  obtained  their  viitaes 
from  them.  Thus  the  medicines,  as  well  as 
thofe  who  were  to  be  relieved  by  them,  were 
thrown  under  the  protcftion  of  the  planets  and 
fixed  ftars,  and  the  virtues  of  plants  and  mi- 
nerals, as  well  as  thofe  of  animals,  were  fup- 
pofcd  owing  to  tlicir  influence.    Xhe  afbo- 
loger  therefore  was  the  mie  phyfician,  and  in- 
deed there  were  veiy  few  of  the  concerns  of 
die  worid  that  did  not  come  immediately  under 
his  cognizance.  Here  was  a  beg^nmng  dteie* 
fore  of  aftrology  that  gave  it  pretcnfions  to 
uni\  crfal  refpeft,  fuch  as  no  other  fcience  had 
ever  hoaftcd,  and  thofe,  who  \\  ere  in  po(Ief« 
fion  nf  its  advantages,  did  not  fail  to  pulh  them 
to  the  utmoft.     From  prefaging  the  fuc- 
cefs  of  an  amour,  or  tlie  event  of  an  under- 
taking, the  proficients,  in  this  pretended  lia- 
ence,  (for  ftitl  it  was  a  fiftion  at  die  bottom) 
became confelted  about  the  health,  and  indie 
common  concerns  of  life.    If  a  peafantloft 
his  cow,  or  if  he  fufpcclcd  that  his  t.iwny  mif- 
trefs  was  unfaithful,  the  fame  fa-je  refoK  ed  the 
tlouht,  or  pointed  out  the  way  ihc  llray  bcaft 
lud  taken ;  if  he  were  fick,  not  only  what  phyfic 
was  proper,  but  under  whatafpcd  it  would 
be  mod  efficacious  waste  be  detarmined  by  die 
fame  mouth;  and  the  hufbandman,  who  had 
great  e.  uti  in,  nnd  Icfs  judgment,  would  not 
few  hi&  corn  till  he  knew  whether  the  Hurs  fa- 
voured the  opemtion,  nor  cut  down  his  har- 
vcil  unlcfs  tlic  altrolo^er  predi^cd  good 
weather. 

It  was  in  vain  that  the  wifcr  people  of  didfe 
ages  dcfpifcd  and  ccnfurcd  the  pretences  of  the 
artilb,  and  rallied  the  credulity  of  thofe  who 
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taified  lihem ;  nay,  it  is  in  vnin,  that  reaibn 
and  religifm  join  at  this  time  to  difeountenancc 
the  folly  ;  there  alvvny?  vvtrf,  there  are,  and 
there  alwnvs  will  be  lome  to  believe  in  it. 
The  cheats  who  calculate  nativities,  and  pre- 
tend to  foreknow  the  events  of  actions  at  this 
time,  all  pretend  to  aflrologjr  as  die  fburce  of 
tb«ir  infbnnatioii  s  and  they  are  as  ignorant, 
and  fijinewhat  more  hardened,  tban^eir  pre- 
dcceilbrs.  If  we  look  among  the  wife  men 
of  old  time,  wcftiall  find  the  grcatcfl  names  to 
condemn  all  pretences  to  this  art.  Pythago- 
ras, fuperftitiuiis  enough  in  Tome  things,  de- 
clares againil  every  article  of  it.  Democritus 
was  the  champion  of  a  whole  ftA  that  con- 
dcmned  it$  and  Bkm  Favorinus,  PanaEdtia, 
Carneades,  Poffidonius,  and  Tioueus,  are  all 
quoted  at  rejc^^g  its  do£bities,  and  'Con- 
demning diofe  who  paid  refped  to  them.  Ari- 
ftotle  was  -earneft  againft  it  j  and  Plato  has 
taken  as  rtiuch  pains  to  dcftroy  the  credit  it  at 
that  time  ohtuiacd  with  feme  credulous  peo- 
ple, as  he  Calls  them*  as  he  would  have  done 
to  overthrow  a  falfe  religion.  If  it  be  I'up- 
pofcd,  that  tile  phyficians,  for  they  have  at 
odicr  times  been,  as  they  iwe  at  this,  a  body 
diftiiigiii(hed  by  their  learning,  favoured  this 
<^inion,  cfh.hltfhed  by  aflrologers,  and  re- 
ceived by  their  fathers,  we  may  produce  the  re- 
verend names  of  Hippocrat<  s  and  Oalcn  in  flat 
contradiction  ;  they  declare  againlt  it  all  j  nay, 
not  the  Greek  phyficians  only,  but  the  Ara- 
bians, among  which  people  the  falfe  fcience 
<  was  received  urith  credit,  after  it  was  rallied 
out  of  Greece,  all  join  apinft  it.  They  de- 
fpife  and  condemn  all  who  paid  credit  to  it; 
and  it  would  not  be  eafy  to  produce  more 
f^renuous  advocates  againft  it  than  Aviccnna 
and  Avcrrhoes.  Among  the  Latins  we  fliall 
find,  as  among  the  (j reeks  and  Arabians, 
Ibme  eiithufiafts,  but  they  were  in  one  coun- 
try, as  well  as  in  the  others,  foiotcd  among 
Vol.  I, 


the  weak,  or  intcrcfted  people.  Let  m  enquire 
into  the  opinions  of  ihofe  whom  we  refpeA 
nmon^  them,  and  we  (hall  find  thev  a!l  atrree 
in  the  contempt  with  which  they  treat  tliis 
fcience.  Cicero  ai>d  Seneca  have  Ipoken  of- 
ten, and  exprefsly  of  it,  and  both,  in  the  moft 
clear  and  ftnx^  terms,  x<ged  and  coodeeon 
it.  All  diefe  were  perfiins  of  die  moft  inqui'* 
fitive  and  moft  ^finfieiefled  turn.  They' 
have  all  attempted  to  eiqplain  the  caufes  <xf 
things  from  fome  one  or  other  of  the  fcichces  » 
but  not  one  of  them  lias  in  any  place  referred 
to  the  liars  {'or  them,  or  underilood  aftro- 
logy,  as  one  ot  thufe  Icicnces,  to  which  it  was 
wofthy  the  name  of  a  philofi^her  to  refer. 
Were  it  their  fdepce  alone,  on  this  head,  that 
pleaded  againft  iheir  belief  in  (iich  a  ^ence, 
this  were  enough ;  but  when  it  is  fiippofted 
by  that  reproach  and  contumely  widi 
which  they  treat  it  aiiJ  it?  profeflbrs,  the 
proof  is  doubly  Itrong,  and  oug)it  to  be  con- 
vincin^;. 

iii  what  light  the  men  oi  real  kicr.ce,  among 
the  modems,  have  feen  this  ii:icncc,  as  it  is 
called,  is  plain  enough.  Nothing  has  been 
ib  pofeAly,  nor  any  thingib  juftly,  an  objea 
of  their  contempt ;  but  that  it  mig^t  not  be 
alledgcd,  that  there  had  been  wife  men  of 
other  times,  and  that  thofc  men  countenanced 
what  thefe  defpife,  it  appearcil  neceflary 
pr'  (!'!ce  this  honourable  hit  of  the  philofu;>hcrs, 
ai;d  Icuincd  men  ut  old  j  and  ii  were  eaiy  to 
add  to  it  almoft  eveiy  name  of  repute  at  thb 
time  with  the  world,  to  ihew  that  fuch  have 
never  credited  its  pretenfions }  but  that  aflro* 
Jogy  has  been  at  all  times,  as  it  is  now,  the 
contempt  of  the  wife,  and  that  all  which  can 
be  al'edgcd  in  its  favour  from  f  a:ly  times  is, 
that  weak  men  did  then,  as  weak  men  do  ftill, 
believe  it ;  andthat  knowledge  having  been  then 
lefs  ditiuitd  among  tl;e  gentvaiity  of  mankind 
than  it  is  at  prefent,  they  were  a  greater  mrni- 

H  h  bcr. 


Uiyiiizeo  by  LiduQle 


J  u 

b«r,  whom  ignorance,  the  natural  parent  of 
error,  at  that  time,  induccti  to  believe  it. 

If  it  be  objetfbcd,  that  tlicfc  whole  naiiics 
have  been  already  mentioned  as  men,  who 
held  the  fcience  in  contempt,  were  not  the 
moft  competait  judges  of  it,  bccauTe,  altho* 
men  of  great  wiflom,  tbcy  bad  not  in  paitx- 
ciilar  ftppKed  diemfilves  to  the  ftudy  of  d»e 
heavens ;  the  plea  is  artful,  but  it  w91  not 
fiffe  die  iNirp<^>   In  place,  thele 

philorophers  were  none  of  them  ignorant  of 
what  little  was  in  their  time  known  ot  true 
agronomy,  therefore  they  ware  ijilonntd  of 
wixauocver  abfolute  and  real  feundthnn  tbeve 
was  for  the  opiniont  of  aftrabgy  i  but  al- 
though the  objeaioA  has  an  nn&ir  advantage 
in  that,  as  has  been  already  obferved,  agro- 
nomy and  afbrology  were  too  much  confound- 
ed in  the  ^ly  days,  and  they  who  lludicd  the 
one,  were  the  very  people  who  favoured  the 
other  i  and  perhaps  the  grcatclt  part  of  them 
attended  to  the  true  fcience  only  to  counte- 
nance the  falle  ;  yet  if  wc  look  into  the  ftor)s 
or  confide  the  writingi  of  the  greateft  among 
them,  we  fludl  find  them  far  from  counte- 
nancing the  leaH  part  of  the  judicial  aftnrfogy, 
fo  favoured  by  the  leis  informed  in  die  £une 
fcience.  If  wc  ftridly  examine  what  is  re- 
corded of  the  laft  writings  of  Eudoxus  of 
Archilaus,  Cafllandrus  and  Hoichylax,  we 
fhall  fmd  them  confeiHng,  that  although  the 
heavens  and  heavenly  bodies  were  to  be  allow- 
ed ibme  fMvwer  and  iafluence.  over  human 
events,  fet  there  are  lb  many  odter  caufes  of 
thofe  events  oo-operating  with  them,  that  no- 
thing could  be  prefaged  with  any  degree  of 
certainty  from  their  infhience  alone«  This 
wc  find  delivered  as  the  opinion  of  the  moft 
moderate,  and  this  is  enourh  to  overthrow 
all  the  pretenfions  of  judicial  allrology  from 
aniient  authority }  but  if  we  enquire  iiitu  the 
epinicm  «f  dwfe  who  oiiicd  the  fdence  of 
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aftronomy  to  its  greatcll  height,  or  made  die 
boldeli:  improvements  aixl  advances  in  it,  we 
(ball  had  all  the  credit  ol  aitrology  overthrown 
by  the  contempt  with  which  they  treat  it«  If 
we  refpeft  what  is  ftid  of  ThaSes,  ifae  M 
.  among  the  Giedcs  who  travelled  to  Egypt  Ibr 
improvement,  and  probably  the  iather  of  a^ 
tronomy  among  them,  u  e  fhall  find  that  al- 
though he  brought  the  knowledge  of  the 
Eg)  ptians  into  Greece,  he  held  their  predic- 
tions in  the  moft  pcrfcifl  contempt,  and  that 
while  he  received,  as  the  grcateit  of  all  trcs- 
fure&,  thcu:accountsoftheconftellatiQns,andot 
tbemotions,  fo  &raathqrhadinfbnned  them- 
fclvesoonoemingthem  of  the  moon  and  pfameCs, 
he  laired  at  die  pretended  inHtienre  of  all 
tfaefe  bodice,  and  if  he  named  it,  it  was  but 
to  warn  men  not  engraft  fuch  follies  on  that 
fublimo  fcicncc  in  -which  he  inftt  u£led  them. 
Perhaps  it  is  from  Thalcs  that  we  are  to  date 
the  reparation  of  the  two  fcicnccs,  for  fo,  in 
compliance  with  vulgar  opnion,  we  mult  call 
them,  of  ^dlronomy  and  aftrolc^  ;  for  devoted 
as  he  was  to  die  fiudy  of  the  ftata,  i»  maa 
appears,  die  accounts  we  have  of  him,  to 
have  treated  the  opinion  of  thdrinliienoe  with 
fo  perfect  a  contempt.  If  we  after  this  en- 
quire what  is  faid  of  Hipparchus,  he  who  is 
cclebnted  in  all  antiquity  for  undcrllanding 
what  Plmy  t^ll  us  was  elt^mcd  a  work  not 
for  a  man,  but  a  God,  the  making  a  cata- 
logue of  the  fixed  ftars,  which  vail  uiidcruik- 
ing  he  lived  to  execute  to  his  immortal  honour  i 
we  lhall  read  of  him  as  one  who  fax  from  be> 
lieving  that  the  confteUadons,  or  the  planets, 
had  any  efiedi  on  the  anions  of  mankind, 
or  that  the  events  <^  encerprifts,  or  fates  of 
private  perfons,  or  of  kingdoms,  could  be  pre- 
dicted from  them,  treated  with  the  fcvcrcft 
cenlure  thofc  who  affrfted  to  believe  fuch 
things,  and  held  iheni  a^  mtentional  deceivers 
of  mankind,  not  to  be  dcipiied  but  punifhed. 
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not  ignorant  or  deluded,  but  wicked  and  de> 

iigning,  Ptolemy,  who  followed  this  grrar 
man  at  the  diftance  of  fome  ages,  and  who 
reverenced  liis  fcntiments,  and  adopted  all 
his  opixiioos,  did  not  quite  vary  (rmn  him  in 
'diis(  yecUviaginanageof  laorecndulity,  or 
dfe  being  ofleft  bbUnds  to  oppsfe 
foUff  lie  does  not  &y,  diat  ^  ftars  have  no 
•nttuial  inihienoe  on iKiman  bodies }  butthat 
there  arc  fo  many  co-operating  caufes,  and 
fome  of  them  fo  much  ftronger  than  that  in- 
flticncp,  that  therefore  men  are  not  always 
govt  rued  by  it.  This  was  the  opinion  ol 
thofe  earlier  aftronomers  already  mentioned, 
mi  as  it  was  noie  moJerate  than  the  others, 
it  gnned  gromid. 

Men  will  realba  dKlicraitly  on  ihit  deareft 
principles,  and  often  what  with  fome  will 
wholly  overthrow,  will  with  others  tend  to 
fiipport  the  opinion.  It  thus  happened  with 
rclpc6l  to  the  credit  of  aftrologv'  from  tiie  time 
of  Ptolemy.  What  ought  to  have  wholly 
difcredited,  has  been  made  its  {irongeft  bui- 
wail^  and  far  fixun  overduowing  it,  has 
IHToved  the  veiy  caufe  of  its  fiipport,  iriien  h 
wodd  otherwife  have  ^Icn  hy  its  own  abfiir- 
dity.  Men  adopted  the  moderate  opinion  of 
Ptolemy,  and  as  it  rendered  the  ftars  lefs  cer- 
tain in  their  effects,  and  confequently  the  pre- 
fabs from  them  more  fabulous,  it  gave  an 
cxcufe  for  all  the  errors  of  the  calculators. 

From  this  fprang  the  do^ine,  that  the  ftars 
oflljr  (hewed  what  would  naturally  happen  ; 
bat  that  diis  was  fiable  to  lb  many  acddents 
fimm  Aefe  co-operating  canlei»  diat  it  was  no 
miracle  if  it  wcie  picveoted  ;  and  diat  they 
did  not  compel  men  to  particular  a£Hons,  but 
only  enclincd  them  to  them.  Hence  from  an  abfo- 
lute,  aftrolog)'  became  but  a  conditional  fciencc 
of  predidion.  Thus  were  all  the  blunders  of 
its  profeflbrs  excufed ;  and  though  le(s  was 
now  pretended  and  propofed^Nm  it  than  had^ 


been,  yet  fomething  was  pfoanfed,  andmfft 

were,  as  they  fUll  are,  fo  eager  to  look  into 
futurity,  that  not  being  able  to  know,  they 
would  be  fatisfied  to  guef* ;  and  what  aftro- 
log)-^  loft  in  its  credit,  it  was  repaid  in  its  cre- 
dibility. The  pfofeflbn  of  die  art  were  le- 
joiced,  the  worid  was  fttiified  |  and  fimn  tlw 

time  it  became  a  feience  only  of  probable  0Qns> 
jeclure,  and  thercfeie  liable  to  no  cenlin« 
from  the  moft  ttn&vonntUe  conoouile  of  ac- 
cidents. 

Judicial  aftrology  was  thus,  in  its  origin, 
probabiy  Chaidaean ;  from  ^nce  it  diii'uied 
itfi^  over  the  eaft,  and  after  it  had  been  re- 
ceived many  agies  in  fenuvle  ootmtties,  of 
whofe  hiflory  we  have  vwy  impetfeffc  ac- 
counts, travelled  into  Greece,  and  (hence  into 
Arabia,  and  into  the  Roman  world.  In  all 
th  is  time  aftronomy  led  it  by  the  hajid,  and  in 
all  this  time,  altho'  an  idle,  yet  it  aifccted  to  be 
an  innocent  fcieiiLC.  Eut  iho'  it  did  not  continue 
fo  nearly  dllit;d  in  its  offices,  aji  it  had  been  to 
ma^ic  i  It,  by  degrees,  allied  itfelf  in  its  nature  ; 
and  when  unable  to  fupport  its  credit  on  its 
own  foundation,-  it  called  in  diia  afiflant,  and 
aflbdated  itfidf  to  a  liaaice  (for  magic  alfo 
was  honoured  with  that  name}  as  idle,  as 
abfurJ,   IS  fnlfe,  and  as  imaginary  as  itfcif, 

Krijin  the  allowed  uncertainty  of  the  pre- 
fagcs  ironi  the  ftars,  men  began  to  reflcdf  uo- 
oa  the  very  imuJi  jiunibcr  of  tiicm  that  were 
verified :  and  though  they  had  now,  for  fome 
ages,  beenrcontent  nnder  die  uncertain^  of 
the  dieoiy,'  diey  at  length  grew  diffiitislicd 
under  the  uncertainty  of  the  pradioe. 
The  world  grew  weary  of  fo  unfatisfadiory  an  " 
art,  and  the  profeflbrs  of  it  found  their  cfadt 
falling,  and  all  their  hopes  ci  future  advan- 
tage loft. 

From  tins  period  a  new  fyftem  became  ad- 
vanced. The  few  who  had  the  wit  and  the 
refelulion  to  attempt  to  laifo  their  drooping 
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f  roieQion>  feparated  themlelves  from  the  reft 

<^  the  aikologers,  who  had  fat  tamely  by  to 
fee  it  pcrUb)  and  co»fe&4  what  diey  dc-clar< 
cd  tlKnife'.VvS  very  unwilling  to  ovvii,  but 
vhnt  thcv  could  not  decline,  as  it  ws-  the 
only  riR-,.iis  oi  iiiiDrniing  the  woi Id  on  v.  hat 
ihcy  migiit,  and  on  what  they  ini^iii  not,  de- 
pend :  they  owned)  that  there  was  fome- 
tfaing  more  in  aftrology  dian  was  goieially 
imagined  by  die  world,  or  even  underftood 
by  its  profcnois  of  the  ordinaiy  lankt  and 
that  while  all  was  uncertainty  which  fuch  pre- 
dicted, yet  there  was  dependance  to  be  placed 
upon  tlic  dccifioiis  of  the  accomplifhed. 

From  thcle  dark  cxprcffions  they  proceeded 
tr>  ol  i'crvc,  tlut  aftrolooy  was  an  ait  of  the 
moll  confummate  intricacy,  that  it  had  ar- 
rived at  its  prdent  flateof  cxcdlence  from  die 
joint  labours  of  a  number  of  wife  peHbns, 
that  all  theic  had  Idt  in  dieir  writings  rides 
for  prtdlclion  and  prefages,  and  that  all  thcfe 
were  founJt^J  on  true  knowledge;  but  that, 

occalions  varied,  thtfc  were  in  thcrnfelve,s 
.'11  ditVlrcnt,  and  that  aiiiono;  luch  utiionant 
and  contraiy  opinions  as  were  to  be  formed  by 
the  feveral  rules  of  the  lame  event,  there  re- 
quifcd  Ibmewhat  more  than  the  wit  of  man 
to  know  on  which  to  fix :  that  among  a 
number  that  appeared  all  different,  and  yet  all 
founded  on  the  moft  certain  bafis,  allowin<r 
only  for  the  variety  of  accidents,  only  one 
could  Ic  trjL  ;  that  lie  who  was  guided  by 
chance,  iiia  mucii  more  he  who  was  dire£led 
by  what  be  wonkl  call  judgment  on  which  of 
thefe  to  fix,  would  natundly  err }  for  diat, 
when  the  fcience  was  anived  at  this  height, 
l:u:i.un  judgment  was  to  be  no  more  regarded. 
That  the  truth,  the  moil  certain  and  unalter- 
able truth,  was  amonfr  thcfc  prcfages ;  but 
that  he  alone,  who  had  within  lumlelf  an  in- 
ftinc:  of  prefage,  fuci)  was  their  term,  could 
chute  tlic  true  rule,  and  uierctorc  he  alone 
could  give  the  true  pmU^tioiu 
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It  is  not  much  to  the  credit  of  die  age  diat 
this  was  received*  but  it  was  received.  And 
from  the  oblcure  hints  diey  had  fidl  g^ven  of 

this  inftindk,  they  became  bold  enough  to  con- 
fcfs,  that  it  was  the  knowledge  communicated 
by  a  dicmon  ;  and  their  champion  Hali  has 
alTerted,  even  in  his  writings,  that  unlefs  a  m.ui 
was  favoured  by  this  lupern;.tural  mtcrcourlc, 
all  the  rules  of  die  art  (^nified  nothing,  and 
he  would  be  dubious  which  pinion  to  adopt, 
and  according  to  what  rule  to  a£ty  till  fixing  at 
random,  he  was  more  likely  to  be  wrong  than 
riglit.  This  author  declared  die  ftudy  of  the 
iiars  to  be  rcquifite  to  this  purpofe  ;  but  he 
roundly  alleited,  that  without  this  fupernatu- 
ral  ailiibncc,  the  allrolc^er  (ouid  never  be  af- 
fured  of  fpeaicing  truth. 

This  was  referring  the  predidtion  to  Ibme 
oblcure  cade  in  the  breaft  of  the  aftrologer, 
rather  than  to  any  fettled  rule  of  the  art,  for 
this  informadon  of  daemons  was  a  moft  idle 
and  contemptible  pretence ;  fo  that  the  ait 
loft  it<!  credit,  while  enthuhafm  took  the  place 
ot  rules.  A;id  to  this  opinion  Ptolemy,  not 
much  to  the  credit  of  the  pliactaiy  influences, 
alfo  fuUcrtbes}  aflcrting,  that  the  kicnce  is 
more  in  the  breaft  of  the  profeflbr  than  in 
the  heavens. 

Thus  we  fee  this  art  begun  in  ignorance, 
fupportcd  by  credulity,  and  when  falling  by 
its  difcovcred  fallacy,  raifing  itfelf  again  on 
cnthufiaim.  A  glorious  origin,  and  a  pro- 
portioned progrefj,.  l  ire  grcatcft  ad\'ocates 
for  it  confcfs,  we  fee,  tliat  in  the  art  itfcif,  or, 
in  its  beft  rules,  there  is  not  any  ccrtaijity  ^ 
but  that  thefe  are  in  diemfelves  contradi£biy, 
and  are  coiiverdble  any  way,  according  to  the 
opinion,  conjedure,  or  whim  of  the  aftiolo- 
gcr,  or  the  imaginary  influence  of  feme  fuper- 
natural  r.gcnt.  Wc  cm  have  no  reafen  in 
the  world  to  hclieve  m  this  pretended  ftipcrna- 
lural  aliillancc,  fo  the  whole  folL  to  this,  that 

altro- 


ijiyitizeo  by  VjOOQIc 


J  u 


J  u 


aflroIog)->  eicn  on  the  pane  pies  of  die  wann«ft 
whI  wifeft  patrons,  is  not  an  art  at  all,  but  is 
vague  conjefbire  of dcfigning,  or  of  fuper 
ftltious  men  :  fome  of  dicm  latching  at  the 

fools  that  regard  their  predictions ;  odicrs, 
from  long  cullom,  having  fancied  an  art  out  of 
Uncertainty,  and  while  they  delude  others,  de 
ceivijig  alio  thcmfclvcs. 

We  have  fuffident  opportunities  of  judging 
by  the  mere  fiuce  of  leafon,  whedier  there  l»e, 
or  ever  have  been,  fttch  an  art.   If  there  be 
iuch,  if  it  be  like  other  fcicnces  eflablilhed  on 
c<  it^iin  rules,  and  if  thofe,  who  profefs,  un- 
dcrl'aiiij  it ;  how  hnppcns  it,  that,  from  the 
carliclt  tunes  to  the  prefcnt,  the  prediftions 
have  been  full  of  blunders,  for  this  is  the  cafe. 
A  part,  of  the  world  is  very  dcfurous  to  believe 
that  there  is  fuch  an  art,  and  it  is  only  from 
the  knowledge  of  diefe  errors  that  they  have 
been  compelled  to  doubt  it.    If  there  be  no 
fuch  art,  nor  the  people  who  pretend  to  it  do 
thenifch  es  know  any  fuch  rules  a*?  thofe  to 
which  they  pretend,  or  even  belie,  e  that  there 
iirc  any  I'uch,  is  it  not  raflily,  foolilhiy,  wick- 
edly, and,  in  defiance  cf  providence,  that  ilu-y 
make  pretences  to  fuch  an  art?  and  aie  not 
they  charg^bie  with  one  or  other  of  thefc 
cenfures  who  ooontenance,  fuppoit,  and  be> 
licve  them  ? 

We  have  gone  through  the  earlier  hiftoiy 
of  this  famous  fciencc,  hut  ihcy  arc  another 
fetof  men  who  have,  of  la:c  hmk^,  pretended 
to  it,  and  we  are  to  look  with  either  cyei  upon 
their  operations.  We  fljall  hi»d,  even  wnong 
dtefe,  iome  hal^mad,  and  doating  perlons, 
eaten  up  with  fpleen^  andHaves  to  melancholy, 
who  are  enthuftalb  enoi^  to  believe.thefflp> 
fclvcs  what  they  tell  others.  We  fee  the  effea 
of  the  Ivvpochondriac  diforders  in  many  in- 
ftances  .IS  iUgrant  and  as  extrat  rdinary  as  this  ; 
and  wc  aic  not  to  doubt  but  that  the  fame 
force  of  imag'mauon,  which  leads  one  xnau  to 


imagioe  he  is  a  tea-pot,  or  difli  of  meat,  and 
keeps  him  in  continual  alanns  left  he  fltould 
be  eaten  up,  or  broken,  fliould  be  able  to  pcr- 

fuade  another  tliat  he  has  Inwaid  light  and  fu- 
pcrnatural  notices  of  event"! ;  or  that  brooding 
over  a  fetof  idlefchemcs  and  unmcanin[rfi"urcs, 
he  fliali  fancy  he  is  able  to  fee  into  Vut^'urity. 
The  ftmelpecies  of  madnds,  (for  tins  diforder 
is  a  degree  of  madnels)  that  leads  a  man  to 
one  of  thefe  abTurditics,  may  alio  lead  him 
to  the  other }  and  if  we  allow  that  »  diloider 
of  the  frame  can  make  an  aftrologer,  we  tan- 
not  wonder  tliat  it  Ihould  alfo  make  him  be^ 
liCT^ers.    7  his  is  a  conceflion  we  ought  to 
make  in  favour  of  the  unhnppy,  fnr  it  is  mnfl 
undoubted  tiiat  there  liav  e  been  lioneli  people, 
who  pretended  to  divination,  as  well  as  weak 
ones,  mdio  bdievcd  in  the  e8e6b  of  fuch  an 
art. 

But,  with  the  generality  of  modem  afiiu- 
logcrs,  it  is  mnch  othcrwifc*}  they  are  an  artful 
fet  of  peqde,  who  piey  upon  fhe  weak  and  the 

unwjiry.    From  devoting  their  whole  time  to 
the  attempt,  they  have  found  a  tJior  find  arti- 
fices by  which  to  find  from  people  ilieniielvcs  " 
thofe  things  which  ihey  pretend  afterwards  to 
have  difcovercd.    As  to  thdr  prediaions, 
they  have  ftiidied  a  fet  of  general  terms  in 
which  to  deliver  them  j  and  adding  to  tins  the 
obfcurity  with  which  they  fpeak  them,  it  is 
impoffible  but  tlie  imagination  of  the  hearer 
muft  hereafter  find  fome  occurrence  that  tallies 
to  fome  pnrt  of  the  dark  prefage.  Thcfcpeol 
r'^-  ii^vc  all  the  art  and  all  the  obfcurity  of  the 
old  oracles.    W^hitfoever  they  difclnfc  mr-y 
well  be  fpoken  to  one  pcrfon  a-;  n.x.ther,  it  is 
weakneft  and  credulity  that  ..pp!y  k.  Uut 
among  a  multitude  of  general  prcfages  deli- 
vered without  time  or  drcuMftance,  when 
fomethii^,  that  maybeforced  to  the  meaning 
of  fome  part,  has  happened,  all  the  reft  is  cx- 
pcOcd.   The  credit  of  the  aftrologer  is  cfla- 
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blUhed,  and  every  thing  e!fe  is  expelled.  The 
art  i$  lb  little  in  the  deceiver,  that  it  is 
iTiore  fhnm?  to  be  deceived. 

'I  he  uppHcariops  of  dreams  arc  not  more 
,    vaeijue,  or  mure  idic,  iluii  thel'e  predictions. 
1  he  i\oxy  of  the  aftrologer  dwells  upon  the 
niifid  juft  like  the  vifum  of  the  pillow.  Theieis 
nolbing  tint  die  perfoo  knows  to  which  either , 
bears  the  Icsft  inalogy,  nor  poflibly  ever  may 
liippai  any  thing  to  which  either  has  but  the 
moft  remote  rcfemblancc :  if  fo,  the  one  and 
the  other  are  forgot.  But  if  at  any  dme  after  an 
event  happens,  at  all  rcfembling  either,  the 
<lream  is  out,  and  the  predi£tion  is  fiilfiOedt 
and  there  is  joft  a»  iiiodi  room  ibr  oik  obfov^ 
tioa  as  the  other.    The  pofitiM*«f  theibi»» 
with  refped  tt>  one  another,  nnift  be  innume- 
xable,  and  of  thefe  the  obferver  judges  not  by 
any  fettled  principle,  but  juft  as  he  pleafcs, 
■  He  (hews  his  fchcme,  and  he  makes  it  mean 
whatever  he  has  a  mind  to  fay.    After  this, 
if  the  heavens  do  notteii  truth,  he  caruiot  help 
it,  and  tiie  old  excufe  is  always  at  hand,  that 
^  Han  do  not  compel,  but  only  incline  men 
\o  dwfe  adion^  tfais  events  of  which  they 
forefhew. 

It  is  not  difficulty  fimm  a  finraunutes  con- 
verfitdon  with  a  man,  to  know  what  is  his 

predominant  paifion  ;  at  Icaft  thofe,  who  ap- 
ply to  conjurers,  are  fo  little  upon  tlieir  guard, 
or  have  fo  little  judgment  to  guard  them,  that 
it  ib  not  difiicult  to  do  it  j  and  firom  this  the 
principal  events  and  occurrences  of  a  man's 
jpaft  as  wdl  as  future  life  nuqr  be,  irilhout  con- 
juring, known  in  die  gienecal}  anditisootyin 
general  terms  the  aftrologer,  with  all  his  pre- 
tended alBftance  from  the  ftars,  defcribcs 
them.  In  private  families  diflentions  and  dif- 
quicts,  which  are  only  foretold,  arc  occafioned 
by  the  very  toretelJingi  and  when  princes 
have  been  fo  credulous  as  to  g^ve  way  to  thcie 
iofatuatioiis,  die  Eves  of  mUGoiii  fettw  been 
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facrificed,  and  empires  have  been  overthrown, 
by  thofc  things  being  fu^rgcftcd  which  feemed 
foretold.    That  there  is  no  truth  in  the  art  is 
palpable,  but  even  if  dicre  were,  it  would  be 
unfidiB  to  encourage  it :  in  all  oountrics  it  ts 
fitfbidden,  but  notwidiflanding  it  is  pradiled 
in  all  countries;  and  vdiile  there  are  fools 
enough  to  believe  in  it,  there  will  not  want 
people  defperate  enough  to  prat^fe  it.  We 
find  them  rooted  out  by  the  laws  of  all  coun- 
tries, and  yet  (kulking  about  in  all,  Tacitus, 
fpcaking  of  them  with  all  the  ceniure  which  k 
is  polEble  for  words  to  conv^,  oihfigrves,  dist 
thejr  weie  foibidden  by  the  laws  to  exeidfe 
their  art  in  Rome,  but  that  no  power  wooM 
ever  be  of  force  to  fiich  a  purpole:  and  as  It 
was  in  Rome,  fo  it  is  in  London.   The  laws 
are  in  force  againft  them,  and  the  opinion  of 
all  people  of  common  fenfc  is  fo  much  again§ 
them,  that  laws,  one  would  th:iik,  mightbc 
unneceflary ;  yet  we  meet  with  their  biUsin 
the  ftreets,  and  their  advertifeoients  in  the 
public  papers}  and  it  is  no  loi^  finee  dian 
during  the  dmeof  the  hft  lotteiy,  that  one  «f 
them  Ibid  his  advice  about  the  lacfcynanlMn. 
There  is  all  that  can  be  in  realbn  againft  die 
leaft  credit  being  paid  to  the  fdence,  as  they 
call  it,  but  there  are  two  principle"?  in  its  fa- 
vour, wIulIi  arc  ^  cry  ottcii  too  powerful  for 
the  realori,  t:n-iiJity  and  crululity.    Men  run 
to  thefe  imagniary  wi(c  people  to  beaiTuredof 
what  they  hope,  and  guarded  a^unft  what 
they  fear,  and  they  take  their  wwd  for  afiu- 
ranoe.  It  is  pii^  diole»  who  will  accept  fnd 
cafy  terms,  fliouU  ever  be  refilled  the  ooofb- 
lation. 

It  is  to  the  common  intercft  of  mankind 
that  the  whnlc  (hould  be  known  for  impofi- 
tion,  fincc  to  credit  it  is  to  he  unhappy.  The 
people,  who  place  a  hrm  belief  in  thefe  prc- 
dtctions,  are  not  very  numerous,  but,  of  all 
mankind,  they  are  the  moft  vrretched.  Eager 
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to  know,  or  to  be  made  to  believe  that-  they 
know  what  is  to  happen ;  and  when  tiiey  Ate 
informed  of  it,  miferable  till  it  does  happen  i 
.fXfuQmg  it  probably  invainthdnvfaolelivesy 
and  focfeitMig  mry  rational  proTpeft  to 
^lefe  ideal  ones*  If  thofe  among  our  own 
people,  who  pay  credit  to  the  predictions  of 
the  worfl  of  all  foretellers  of  events,  (for 
certainly  thofe  at  prefcnt  among  us  are  the 
vcr}'  worft  and  meaneft  that  any  age  or  coun- 
txy  ever  faw)  woula  open  tiicu  eyes  to  convic- 
tion, and  look  into  ittc  ftte  of  tbofe  who  had 
Xmfted  tt>  die  bel^  they  will  find  them  all  ua- 

.  jbctuoate  in  die  end  i  and  what  is  ouich  more 
JD  d)e immediate  purpofc,  they  would  find  the 
jnoft  lyifioftuaate  events  of  their  lives  to  have 
arifen  from  this  vcn,'  fource.  If  we  examine 
fcripturc-hiftor)'  we  fhail  find  Pharaoh  and 
Nebuchadnezzar  trufting  in  die  foothfaycrs 
and  magicjaii-s  oi  tneir  tunes,  aiid  we  Ice  the 
con(equcnces.  Caeiar  is  aCttal  inftance  among 
the  pagan  heioesy  and  we  may  add  to  his  name 
diofeof  CmflMs,  Pompey,  Nenn  and  Julian  the 
apoftat^  all  credulous  in  thegreateft  degree  in 
divination,  all  led  into  dellruClion  by  the  faith 
tbey  had  placed  m  the  falfe  prediiflions.  Pom- 
pe}',  C.efar,  and  Crallus,  w^re  ail  to  die  in 
their  beds  at  a  good  old  age,  applauded  by 
llieir  country,  and  tuUof  glory  j  but  every  one 
of  them  found  the  promife  falfe.  In  this, 

.however^  the  alfarolo^  Ihares the  £ivourable 
lot  of  the  ph^idan,  ttie  dead  find  no  fault  on 
the  one  hand»  as  tbey  tell  no  tales  on  die 
other. 

If  there  were  any  truth  in  their  prognoftica- 
tions,  there  nv.iit  firft  he  certainty  in  the 
principles  on  which  they  found  them  ;  but  if 
we  look  into  the  writings  of  the  feveral  al  - 
-  lowed  mafters  of  the  feience,  weihall  find,  as 
has  been  already  obferved,  all  the  rules  dtf- 
ferenC  in  one  from  what  they  appear  in  ano- 
diers  and  to  come  to  what  was  inteiuled  in 


this  place,  we  fliail  &id  the  yer)^  properties  of 
their  feveral  houfes,  from  the  qualities  of 
which  they  all  agree  diat  every  thuig  h  to  be 
deduced,'  difierently  dcfcribcd  by  the  fcvera! 
writers,  Ptolemy  gives  them  one  way,  and 
Heliodonis  anodier,  and  fo  eveiy  one  beftde.  ■ 
Porphiry  iays  one  diingof  diem,  and  Aben- 
rage!  another ;  and  even  the  opinions  diflbrac- 
cording  to  the  countries,  for  the  Egj-ptiaos  bad 
one  opinion  of  them,  the  Arabians  anodier. 
The  Gitcks  explained  them  one  way,  the 
Romans  anotlier,  and  the  moderns,  of  what- 
feever  nadon,  differently  from  them  all.  Nei- 
ther are  die  very  fpaces  and  extent  of  dief? 
houies  to  be  determined}  Ptolemy  pvingdiem 
one  way,  and  his  feveral  followers  in  the  ge. 
nera!,  yet  in  this  differing  from  him,  and 
giving  them  fome  one  way,  and  feme  another, 
and  indeed  each  according  to  liis  own  fane?.' 

Their  rules  for  determii  ling  of  nativities 
from  conjun£dons  are  not  left  irregular ;  and 
if  we  were  not  to  laugh  at  the  abfurdity,  we 
fhould,  in  ibme  cales,  fliudder  at  their  im^ 
piety,  for  they  take  all  the  power  out  of  the 
hands  of  God,  and  give  it  to  thcfc  conjunc- 
tions. When  Saturn  and  Gemini,  Mercury 
and  Aquarius,  get  into  conjuntiion,  (thcfc 
are  diis  veiy  words  of  one  of  the  principal  of 
them)  then  a  prophet  is  to  be  bom ;  andthey 
go  fo  &r  as  to  tell  you  that  tfaefe  conjun£Hons 
happened  at  the  birdi  of  cmrSaviour,  and  that 
therefore  he  was  the  greateft  of  all  prophets.  A 
conjunclion  of  Jupiter  and  Saturn,  they  f:v, 
gave  origin  to  tlic  religion  of  the  Jews,  for  all 
religions  they  dc;  ivc  from  tlit  I'c  ronjun<^ions, 
and  Jupiter  is  always  to  be  one  oi  ihc  objc6b. 
Jupiter  in  con]un£lion  with  Mars,  they  fay, 
gave  birth  to  the  religion  of  die  Chaldaeans ; 
Jupiter  with  the  fun,  to  that  of  the  Egyptians } 
and  Jupiter  with  Venus,  to  that  of  the  Turks. 
Can  anv  thin^;  be  equally  ridicul'->»!s  to  this  ! 
to  what  principles  would  it  xcict  the  moil  im. 
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portauit  things,  and  what  would  it  make  of  men 

hut  a  fct  of  machines  like  puppets  actuated  by 
the  vvi/es  of  Ibrrv  iiinucncc '  What  becomes  of 
the  attributes  of  God,  what  of  the  free-will  of 
n^an,  by  fuch  fupp-ifition?  ?  or  what  regard 
can  we  be  expected  to  pay  to  religion,  if  fomc- 
thing  clfe,  and  not  that  being  which  is  the 
objed%  of  it,  have  the  care  of  our  concerns  ? 

It  has  been  necefla^  to  he  laige  and  exprefs 
on  tfiis  head,  becaule  there  are  ftiU  among 
us  too  many  who  pay  credit  to  the  firaud  or 
ignorance  of  the  pretenders  to  this  art.  ^Vc 
fee  that  renfon  and  cx*prricncc,  the  dead  and 
tlic  livin;;,  the  tcltiuiuiiiLS  of  hiftory,  and  the 
r  pillions  of  wife  and  2;ood  men  in  all  ages, 
agree  in  routing  out  tlie  opiiiiun,  andUcciarlng 
ait  idelf  a  pretence,  and  all  thofe  bubbles  who 
pttt  any  faith  in  it.  Lds  than  this  m^t  not 
have  been  fufficient  to  difcountenance  it ;  all 
this  m-y  perhaps  be  too  little  toeSeAthat, 
b.ir,  in  a  work  intended  to  be  useful  well 
entertaining,  no  part  of  the  argument,  on  fuch  • 
an  occafion,  could  be  omitted. 

Having  thus  condemned  alfrology  to  inf.imy, 
tlicre  remains  fomething  to  be  faid  m  f  avour  of 
fi»me  who  have  been  called  aftrologers ;  not  of 
thofe  who  at  thb  time  afliune  the  name,  for 
diejr  ace,  widiout  one  exception,  contemptible 
or  odious,  enthuiiafls  or  cheats.    But  among 
thofe  who  have  been  weak  enough  to  give  fome 
credit  to  the  fcience  in  earlier  time,  we  fhall 
meet  with  fome  that  defene  a  very  different 
treatment.    There  is  great  diit'crcntc  between 
the  chata^rs  of  thofe  who  have  been  milled, 
and  Aofe  who  intend  to  miflead }  and  though 
ignorance,  in  die  prefeot  improved  times,  is  ' 
hardly  pardonable  in  tiiole  who  make  but  the  \ 
leaft  prctcnflons  to  ticnce,  yet,  in  earlier 
days,  ignorance  was  to  be  pitied,  not  con- 
demned, in  thofe  who  pretended  moft  to 
them,  bccaufc  knowledge  was  not  yet  come 
to  them. 


As  Bocrhaave  fays  of  the  fearchers  after  t^e 
pbilnfophers  ftonc,   the  alchemilts,  thLit  he 
finds  more  real  knowledge  and  better  experi- 
ment?, and  more  faithtul  accounts  of  them 
ni  their  works,  however  wrong  their  purfuit 
was,  dian  diofe  of  any  other  writen  wbatfin 
ever  on  die  fiibjed :  fo  we  maypronotince  upon 
the  aftrologqrs,  as  they  are  called,  nay,  and  as 
tht  y  li  ive  called  thcmfelves,  of  certain  periods, 
that  while  we  defpifc  ihcir  opinions  of  the 
innucnccs  of  the  Itars,  or  of  the  poflibility  of 
iTi;ikiiig  prcfagcs  from  them,  as  thoroughly  as 
all  men  of  reafon  do  the  pretenlions  of  the 
others  to  making  gold,  or  difcovering  an  iuii» 
verfal  medicine,  yet  as  there  is  much  know- 
ledge in  the  works  of  die  one,  fo  there  alio  is 
in  the  obfervadons  of  the  other  ;  and  we  HuU 
find  maoy  things  recorded  and  prderved  in 
their  writings,  of  which  there  remain  nnt  the 
lea'it  notices  in  anv  other.    Thus  the  different 
colours  of  certain  of  the  fixed  ftars  is  a  point 
of  curiofity,  preferved  no  where  but  tji  tiieir 
writings,  or  thofe  who  have  copied  it  fran 
them  i  and  there  are  mai^  more  fuch,  and 
fome  of  uie,  whidi  have  done  more  honour 
than  they  ought  to  thoie  who  copied  tlMm, 
and  concealed  the  obligation;  accounts  of 
which  will  be  found  in  thefucceedii^  parts  of 
this  work. 

It  will  not  indeed  appear  furprifing  that  the 
firft  difcovenes  of  altronomy  arc  to  be  found 
among  aftrologers,  for  the  firft  aftronomers 
were  all  of  tilis  clafs ;  and  as  the  ftars  were 
confulted  on  account  of  their  imaginary  in- 
fluences, tiiofe  who  put  coniidence  in  dide 
imaginary  powers  were  th^  who  difcoveccd 
them.  We  know  the  Chaldaeans  (hidied  the 
ftars  with  thi^dellgn,  and  fcarcc  Widl  any 
other.  Thcfe  were  the  firft  albonomers  of 
whom  we  have  any  diftinifV  account :  thi  y 
were  alliduous  and  carclul,  they  had  ;i  cliar 
air  and  an  open  country,  and  they,  doubilcis, 
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in;ule  many, and thofc  important  ns  well  ns  curi- 
ous difcoveries.  Some  of  thefe  travtllcJ  into 
Gxeeoe,  wnd  fromiheiKe  into  the  reft  of  die 
world  i  a  great  part  have  been  preferved  only 
among  die  writings  of  thofc  who  r^uded  die 
influences,  and  negle<aed  the  Jaws  and  motions, 
of  the  ftars,  and  thefe  wc  find  only  in  the 
writings  ofprofeiicd  aftrologcrs. 

JUGULA.  A  name  by  which  fome,  who 
love  uncommon  words,  have  called  the  con- 
ation  Orion  j  it  is  no  new  nanic,  for  wc 
find  it  in  ufe  among  the  anticnt  Romans. 
Flautits  and  Varro  both  raeittioii  a  otuillella- 
tioft  under  die  name  oif  Jugula,  and  mean 
Oxioii, 

JUGULiC.  A  name  by  which  Manilius, 
and  fome  othcr  of  the  Latin  aflrononieR>  call 
the  two  Itars  in  Cancer,  commonly  named 
AibUi. 

  * 

JUGUM.  A  naoK  by  which  fome  of  the 
Lotiii  wiMcn  have  called  die  conftellatum 
Libra.  Cketo  ha*  tiled  this  name  ibr  it^  and 
it  fcems  to  be  the  dofe  tnuillatioQ  of  the 
Gnek  name  Zygoc. 

JUNO,  Star  of.  A  name  by  which  we 
find  fome  of  the  old  altronomers  calling  the 
planet  Venus. 

JUNONIS  STELLA.  Is  alfo  a  name  by 

which  Tome,  who  love  uncommon  words,  call 
the  planet  Venus  j  it  is  a  tranHatioii  of  one  of 
the  dd  Gieck  names,  which  was  dieftar  of 
Juno. 

•JUPITER.   The  fecondof  the  planed^ 
or  the  moft  remote  of  all,  except  Saturn, 
from  tJic  fun.    When  we  Icc  Jupiter  in  die 
Vol.  I 
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hcn\cns  he  h  cafily  diftinguifhcd  from  uTl 
the  other  ftafs,  by  his  peculiar  magiutudc  and 
light.  He  appears,  of  alLthc  heavaily  bod!..'s, 
after  the  fiui  and  moon,  next  to  Venus,  Uic 
largeft,  and,  for  a  phmet^  die  bcig^tcft. 
Saturn  being  much  nearer  to  us,  he  appoais  • 
much  larger  for  tliut  rcafon,  and  he  looks  lefs 
than  Venus,  though  ihe  is  much  fmr.llcr 
than  hira,  only  much  nearer  to  die  fun  and 
to  us. 

The  planets  have  not  that  brilliant  luflre 
of  the  fixed  ftar.  ;  their  liglit  is  more  placid, 
but  it  is  very  dear  uid  luic,  and  Jupiter,  next 
to  Venus,  is  die  brig^teft  of  them  aU.   If  he 
wants  the  pecufiar  fplendor  of  diat  near  pla- 
net, he  is  not  dead  like  Saturn,  or  fuddv 
and  dulkiih  like  Mars,  but  clear,  white^  and, 
fair.    Jupiter  will  be  thus  known  at  l^t  in' 
the  heavens,  but  thofe  who  are  not  acquainted 
with  his  diftance  from  tlie  earth,  will  ha\  c  little 
gucls  as  to  what  kind  of  body  it  is  that  (hews 
ttfelf  tothem  m  the  form  of  this  lucid  fp^glc. 
The  eardi  is  eighty-two  millions  of  miles  dif- 
tant  from  the  fiin,  but  what  is  this  to  the  dif. 
tancc  of  diat  planet  ?  Jupiter  b  ibur  hundred 
and  twenty-fix  millions  of  miles  diftantfiool 
the  fun,  and  as  he  reyolvcs  round  the  fim,  as 
well  as  the  earth  does,  it  Is  eafy  to  fee  what 
muil  be  his  diftance  from  the  earth.  The  dif- 
proportion  of  Jupiter  to  the  earth  in  fizc,  is 
alfo  great  j  we  look  upon  him  as  a  little  b<^y 
at  diat  diilano^  but  die  quantity  or  iblid  con- 
tents of  his  globe  are  afanoft  nine  hundred 
times  greater,  that  is,  in  abfolute  wants,  Ju* 
piter  is  eight  hundred  and  ninety-nine  timea 
larger  than  this  earth,  his  furface  is  equal  to 
ninety-three  times  the  lurface  of  the  earth, 
and  his  diameter  is  between  nine  and  ten  times 
as  great   The  revolution  of  a  planet  round 
the  fun  makes  die  year  of  diat  planet,  and  it 
is  piopordoned  to  the  diflance  of  the  phuiofc 
from  die  liin,  diat  is  to  die  extent  of  its  orbit. 
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9Ad  its  ileg;nee  of  motion.  The  revoludofi  of 
the  earth  round  the  fun  is  performed  in  three* 
hundred  and  fixty-fivc  days  and  a  quarter,  but 
thr.t  of  Jvipitor  takes  up  four  thoufand  three 
hundred  and  thirty  two  days  and  an  half,  (o 
that  the  year  of  Jupiter  is  equal  to  about 
twelve  of  our  years. 

Jupiter  is  the  faireft  of  all  the  planets,  and, 
according  to  the  ufital  diflin^oti  into  fuperior 
and  inferior,  he  is  one  of  die  duee  fuperior, 
being  heyond  the  earth,  and  not  between  the 
earth  and  the  fun ;  his  place  is  between  that 
of  Saturn  and  Mars.  Bcfidc  the  revolution 
round  the  fun,  the  planets,  in  general,  have 
a  revolution  round  tlicir  own  axis,  a  motion 
like  that  of  a  bowl  along  a  green,  where  all 
the  time  that  it  ts  running  to  the  mark  it  is  alio 
ttiming  round  upon  ita  own  a»a.  Saturn  is 
fuppofcd  to  want  this,  but  all  Aat  ought  to  be 
believed  of  this  is,  that  he  is  too  didunt  for  us 
to  be  able  to  make  it  out ;  all  the  reft  of  the 
planets  have  this,  nay,  and  the  fun  himfclf, 
and  many,  if  not  all,  of  the  fixed  ftars.  Ju- 
piter has  this  very  viiibly  and  very  quick,  it  is 
peiforaMd  in  Ibroewhat  kft  dian  ten  houn. 

JufMter,  as  remoter  from  the  fun>  and  as  a 
laiger  globe  than  ours,  will  neceflarHy  have 
occafion  for  more  light  reflefled  upon  his  fur- 
face;  accordingly,  inilead  of  our  Tingle  fa- 
tcllitc,  which  we  call  the  moon,  Jupiter  has 
four  Satellites,  or  four  nvimj'^,  p!  iced  at  diffe- 
rent diftances  from  his  turlace,  and  performing 
their  re\'olutions  round  his  body  indifiiirent  pe- 
riods of  time.  AU  thefe,  as  our  moon  with 
the  earth*  are  carried  round  the  fun  widi  Ju« 
piter.  Thcfe  eclipfe  one  another,  and  are 
cdipfcd  by  the  body  of  the  planet  j  and  the 
planet  irfclf  alfo  is  fubje£^  to  eclipfcs ;  he  is 
fometimcs  ccripfcd  by  the  moon,  fomctimes 
by  the  fun,  iuid  he  may  be  ixlipfed  even  by  Mars 
as  will  eafily  appear  on  confidoing  Uic  places 
•«f  the  caith.  Mars,  and  Jupiter,    This  de- 
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pends  alio  on  the  diftance  of  Mara  from  Jupiter, 
It  mig^  occur  to  an  unaccuftomed  reader  that 

in  the  fame  manner  as  Jupiter,  which  is  be- 
yond Mars  in  the  fyftem,  may  be  ccHpfed  by 
Mars,  fo  Saturn,  being  beyond  Jupiter,  might 
be  cclipfed  by  Jupiter;  but  wc  mull  have  rc- 
courti:  to  tlicir  magnitudes  as  well  as  thtir  fi- 
tuation  to  determine  this.  On  amiputation  it 
will  appear  that  Saturn  could  not  be  edipM 
by  Jupiter,  unlefiji^ter^is  diameter  were  bsif 
aa'big  as  that  of  the  fun,  but  this  is  by  n» 
means  the  cafe ;  vaft  as  Jupiter  is,  it  i;;  not 
one  ninth  part  fo  big  as  the  fun,  and  thcre£arie 
fuch  an  eclipfe  cannot  happen. 

It  will  oafily  be  underllood,  that  a  pianet 
placed  widi  regard  to  Ae  eaith  and  lim  u  Ju> 
piter  iB>  muft  come,  at  times,  intoooniunttoii 
and  into  oppofition  with  the  fun.  In  the  <f-> 
pofitions  to  the  fun  Jiqnter.is  much  nearer  to 
the  earth  than  in  the  couiunfikms,  and  dlis  is 
the  reafon  of  the  planets  appearing  much  more 
luminous,  as  well  as  much  larger,  at  thofe 
times  than  at  others. 

The  globe  of  Jupiter,  viewed  throu^  tde- 
fcopes  of  great  power,  and  under  the  proper 
opportunities,  appears  veiy  nearly,  but  not 
abfolutely,  round ;  it  is  a  little  longer  eail  and 
weft  than  it  is  north  and  fouth,  but  this  is  fo 
little  that  it  may  be  very  well  undcrfto.M]  as  a 
round  body.  After  Saturn,  Jupitei  wa_,  lae 
object  which  iirft  co^ploycd  the  telescope. 
Galileo  foon  percdved,  by  the  affiftance  «f 
diat  inftrument,  that  the  whole  iiv&ce  of  Ju- 
piter  was  not  equally  bright ;  he  diftingu'dhed 
certain  bands,  or,  as  he  and  all  fince  have  called 
them,  belts  of  a  dufkicr  colour  than  the  rcfl 
of  the  furface,  running  parallel  to  one  another, 

iaud  tiiat  according  to  the  direction  of  the 
courfe  of  the  planet  in  its  proper  motion. ' 

The  belts  of  Juinter,  feen  thus  eady,  have 
been  confirmed  by  all  aftronomers  fince,  but 
tiieirmunber  does  not  at  all  times  appear  die 

fioie. 
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feme.    We  generally  fee  three  of  them  by  a 
common  refrailing  telcfcope  of  ten  or  twelve 
feet.   I  have  often  ufed  one  of  thirty-five  feet 
irithottc  difiingittlhtng  any  more*  Soauaanua 
we  fee  only  one«  and  at  others  thoe  have 
been  (een  as  many  as  eight.  The  belt,  which  is 
always  one  of  the  number  vifiblc,  and  which 
is  always  the  fuigle  one  when  there  is  no 
more,  is  broader  than  any  of  the  otliers  its 
fituation  is  on  the  north  part  of  tuc  diik  of  the 
plane^  but  veiy  mar  to  its  centre.   This  is 
the.  lefult  of  general  dbiervatiom  on  Jupi> 
ter^  but  ^  Dioft  accurate  go  fairer.  If 
die  accuftomed  eye  continues,  its  oUerva- 
tions  and  examination  for  fome  time,  the 
changes  in  the  belts  will  be  found  to  come  on 
occiifionallv,  and  not  only  thefe  but  others. 
The  three  belts  (for  that  is  the  quantity  ufually 
ieen)  wOI  beoomeiDore  and  lefi  bright  at  timc^, 
dther  dirau^KHit,  or  on  a  part  of  their  fur- 
faces,  and  the  changes  will  happen  more  fre- 
quently in  the  two  nanrower  belts ;  but  they 
will  be  more  perceptible  when  they  do  happen 
in  the  larger.    If  the  reft  of  the  furfacc  of  the 
planet  be  alfo  carefully  attended  to,  and  the 
telefcope  a  powerful  one,  there  will  be  found 
dnnges  in  that }  feveral  trafis  of  it  will,  at 
limesy  appear  darker  than  the  reft,  and  occa- 
ii<Hially  there  will  be  fecn  fpecka  of  a  lufire 
iiipcrior  to  the  reft.   Thefc,  in  a  great  degree, 
rf  (emWo  the  tops  of  eminences  which  we  fee 
ill  thi;  moon,  and  call  rocks  and  mountains. 
Calimi  firli  obfers  cd  them,  aiul  he  fays  they 
afe  like  thofc  peculiarly  lucid  fpots  which  oc- 
cafionally  appear  on  the  iun's  di(k,  but  they 
have  nothing  of  that  gtare;  the  light  is  bright, 
but  it  is  j^add. 

We  arc  obliged  to  the  oblervcr,  juftmen- 
tioned,  uHo  f'-r  the  firft  obferv'ation  of  n  move- 
able fpot  in  Jupiter.  *7*his  he  difcovercd  on 
the  moft  norther  pait  oi"  the  fontlicrn  bc!i,  ::r.d 
he  purfued  its  ciouyn,  which  he  found  to  be 
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from  eaft  to  weft,  on  the  apprent  di(k  of  the 
planet.  When  he  bad  loft  fij^t  of  this  for  a 
time,  it  appeared  again,  and  he  found  it  at  the 
very  fame  pobt  where  he  bad  firft  feen  jt,  at 
the  diflance  of  ten  hours  all  but  four  minutes. 
This  was  not  a  dlfcovcr}'  to  be  trifled  with  j 
he  purfued  his  obfervation  for  no  lefs  than 
twelve  months,  and  he  always  four.d  the  fame 
fpot  return  to  the  iamc  place,  at  the  dlliance 
of  nine  hours  and  fifty-foe  minutes,  as  at  fiift. 

Thb  fpot  alfo  appeared,  as  was  expe£M, 
larger  when  at,  ornear  die  centre  of  the  pla- 
net^ and  by  degrees  grew  fmaller  as  it  ap- 
proached the  edge,  and  that  in  fo  confider- 
able  degree  tint  it  was  always  lofl  to  the  fight 
entirely,  before  it  arrived  at  the  edge  of  the 
planet's  difk.  Its  motion  alio  was  found  to 
appear  quicker  when  near  the  centre,  than 
when  toward  the  circumference.  Thde  ap- 
pearances of  a  fpot  on  an  heavenly  body,  will 
be  explained  at  large  in  the  fucceeding  ac- 
count of  thofc  on  the  fun,  and  thidier  we 
fhall  refer  for  the  reafon  of  the  alTcrtion  ;  but 
it  is  very  fafe  to  aflert,  that  th-  s  encrcafed 
magnitude  and  fwiftnefs  of  the  ii^ot,  as  it  ap- 
proached the  centre  of  the  difk,  fuftictently 
prove,  that  it  was  not  at  a  difbtice  from  the 
body  of  die  planet,  but  adherent  to  its  (iirface  ; 
and  diat  it  turned  round  on  its  axis  by  a 
movement,  which  confidered  fn^m  the  centre 
of  Jupiter,  w?.s  mnde  from  weft  to  cull.  Thii 
niuft  be,  as  it  appeared*  ^  weft  to 

our  eye. 

Spots  of  this  kind  are  not  to  be  always  ex- 
pe^fanl  on  the  body  of  Jupiter  \  the  fame  fpot' 
is  not  to  be  (een  at  jdl  times.  Hiis  which 
was  the  fiiljeA  of  Caffim's  obfervations  was 

vifible  for  about  two  years  after  the  time  of 

his  firft  feeing  it,  and  after  thnt'It  difappeared 
for  five  or  fix  years  ;  at  the  diihmce  of  which 
time  it  was  again  feen  in  tlie  fame  form  and 
fituutiun  atfifll.  On  comparing  the  oWet- 
X  i  2  vadonst 
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\  atlons,  after  an  Inten'al  of  fix  yean,  the  re- 
volution of  the  fpot  was  found,  ;it  the  end  of 
that  time,  to  be  performed  in  nine  hours,  fifty- 
five  minute*:,  and  fifty-one  feconds  j  and  two 
years  after  in  nine  hours,  lifty-five  miiiutcs, 
fltty-thrce  feconds  amd  a  half  \  fo  that  it  was 
after  this  time  flower  by  two  lecoads  and  an 
balf  in  a  revolution. 

All  the  aflronomers  bent  their  obfcr>'ations 
on  Jupiter  from  this  time  for  fc\  cral  years. 
The  TTtnveablc  fpot  was  firft  feen  in  1605,  it 
dtlappe.ircd  ;:fter  two  years,  and  was  not  fccn 
again  tUl  1672,  and  in  1675  and  1676,  it 
was  invifiblc  again;  but,  as  ihofe  who  look 
after  one  thing  often  find  another^  although 
the  fyot  was  not  feen  in  thefe  two  years,  leve- 
ral  veiy  remarkable  changes  happened  in  the 
planet,  which,  in  all  probability,  would  not 
have  been  taken  notice  of,  but  for  the  great 
attention  that  was  paid  to  it  on  that  occahon. 
A  particularly  clear  and  briijht  Ipacc  was  ob- 
fervcd  u\X)n  the  body  of  the  plaiict,  betwcta 
two  of  the  obfcure  belts,  divided  and  broke 
of  itlHf  into  fevcral  parts,  as  it  were  into  fo 
niany  iflands,  die  obrcurer  traces,  made  be- 
tween them  by  the  divifion,  reptdenting  the 
currents  of  rivers,  cr  litdc  arms  of  feas.  The 
two  obfcure  be]t:>  had  been  only  at  a  (inall  di- 
ftancc  from  one  another  from  the  beginniiic: ; 
and  tiiis  clear  fpot,  now  divided  into  fevtrul 
portions,  had  been  tlie  broadefl  part  of  the  di- 
viiion  between  them.  As  the  obfervations  wac 
continued  on  them,  the  trads  of  a  more 
dulky  hue  between  thefe  feveral  new-formed 
iflanJs,  grew  larger,  and  the  bdts,  between 
which  the  whole  duAer  were  placed,  drew 
rearer  and  nearer  together,  hy  botli  thcfe 
means  thefpqts  grew  Icfs  and  lefs  continually, 
the  genera!  clufter  diminifliing  as  much  as  the 
jingle  portiom,  till,  by  degrees,  like  illands 
undermined,  and  worn  away  by  the  lea,  they 
weie  ^uiie  ^jUitanM  and  They 
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fecmcd  eaten  away  by  degfecs,  and  at  lengtk 

fwallowed  entirely  by  the  waters,  and  the  two 
ol  leurc  belts,  which  had  been  fcparated  by 
tiiem  nitl,  aud  formed  together  only  one 
very  broad  baud.  Jupiter,  at  this  time,  became 
loft  in  the  fun*s  rays,  but  the  year  after,  when 
he  was  out  again,  things  were  oblerved  to  have 
taken  their  on|^aI  form  and  fituation.  The 
broad  band,  formed  under  the  eye  of  the  ob< 
fcn  er  out  of  two  narrower,  was  a^Lti  divided 
into  two,  the  fpaa*  was  feen  between  them, 
and  the  lucid  ipot  re  appeared  entire,  ;uid  in 
tile  cxacl  form  it  iiad  been  teen  in  before  the 
divifion  imo  the  fovera]  illands.  This  nuy 
give  fome  idea  of  the  nature  of  that  change, 
which  has  been  IjpolEen  of  in  the  belts  of  Ju- 
piter, and  explain  the  wonder  of  foroetimei 
more,  and  fometimes  fewer  of  them  being 
feen.  We  fee  the  abfolutc  number  may 
\arj',  nnd  that  out  of  one  may  be  fooned 
two  or  more,  or  out  of  more  onlv  one. 

This  lucid  ipot  was  very  proper  for  obfrn-- 
ing  in  its  motions.  The  revolution  of  it  wa^ 
exaftiy  remarked,  and  was  now  found  to  be 
perfonncd  in  nine  hours,  Af^-fivc  minutes, 
Mij'^o  feconds,  and  fix  thirds.  Tlus  was. 
at  the  end  of  about  twelve  years  fiwm  tilC 
time  of  the  obfervation  of  the  firft  feen  move- 
able fporj,  rc%'olv!ng  round  the  body  of  the 
planet,  which  was  performed  in  nine  hours, 
iiity-fu  annutcs.  This,  compared  with  a  num- 
ber of  other  obfervations  on  the  revolutions  of 
this,  and  other  fpots,  fince  that  time,  fliews, 
that  there  is  fome  litde  di£ferenoe  in  the  pc< 
riod.  The  revolution  of  this  fpot  is  the  re- 
volution of  the  body  of  the  planet  on  its  own 
axis  J  for  bemg  fixed  to  the  furface  of  the 
planet,  it  can  revolve  or  change  place  no 
other  way  ;  and  the  time  of  its  coming  to  the 
fame  place  gives  the  tinie  of  the  planet's  re- 
volution.  We  foe  tills  10  be  about  nine  bows 

and  fifty-iix  minuces,  or  a  liok  lafi}  but  oft 

ttice 
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laice  obferrations  we  fee  the  time  not  to  be 

always  exa£l!y  the  fame.  There  are  found 
diffrrrnces  of  a  few  fcconds  in  the  period, 
when  the  obfervations  are  niade  with  the  moft 
confumniatc  accuracy }  and  thefe  are  not  be- 
tween periods  near  to  one  another,  but  thofe 
obfervcd  at.oon&teimUe  diftances.  The  dif- 
ference of  two  feconds  and  a  half  was  eafily 

difcovered,  and  that,  at  various  intervals,  has 
been  feen  fuicc.  Upon  comparing  the  obfcr- 
vation<:,  with  the  place  of  the  planet,  with  re- 
ipe6l  to  tuc  lun,  we  fee  that  this  is  not  acci- 
dent, or  at  inegMlar  times^  but  doconfing  to 
die  diflance  of  the  plan^  from  the  fun.  This 
Is  a  truth  of  importance,  and  is  deaily-made 
out  by  obfervation.  It  appears,  that  when 
Jupiter  is  in  the  part  of  his  orbit  neareft  to 
the  fun,  his  rev  .hit. on  round  his  own  axis  is 
foniewhat  quicker,  than  when  he  is  at  his 
^rcateft  tiiii^jicc  from  it.  i  he  Ipot  moves 
round  in  lefi  time  bjr  fiime  ieconda  in  thatft- 
ttiation  than  in  diis.  The  iaine  thing  has 
been  oblerved  of  the  eanh  as  to  her  revolu- 
tion round  her  axis,  in  proportion  to  the  di- 
ilance,  or  neamels  of  the  part  of  his  orbit,  in 
which  file  then  is  with  regard  to  the  fun  ;  and 
we  have  double  reafon  to  be  convinced  oJ^the 
things  obfervcd  in  one  of  the:  platietSj  when  wc 
Uc  them  in  anotlicr. 

This  bright  fpot,  whofe  original  appear  ajicc 
and  variations  had  been  taken  fo  much  notice 
of,  was  carefully  w^tclied  j  but  after  the  re- 
uniting of  the  feveral  parts  it  difappeard,  and 
continued  invifible  tot  no  k  fs  a  fpace  of  time 
than  eight  years :  after  this  it  appeared  again, 
exa£lly  in  the  f^me  place,  and  of  the  fame 
form  ami  dimenhons.  It  no  w  c  ntinucd  vifi-  ' 
ble  for  two  years ;  and  ai  tlie  end  of  this  time 
was  quite  loft  a^in  ;  three  years  after  it  ap- 
.  peaied  again  as  obvious  and  as  lucid  as  at 
£cft.  Jt  was  nearly  of  the  fame  figure  as  at 
fOt^  and  adhencdtp  the  jbuthcm  belt  as  one 
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part.  Much  about  this  time,  which  was  in, 
the  year  1690,  another  fpot  was  difcovered  be- 
tween thefe  tv.'o  belts,  which  had  occaiiunally 
united.  This  was  quite  unlike  the  former,  not 
brighter  than  the  reft  of  the  furface  of  the  pla- 
net, but  darker,  and  more  like  the  belts.  L  the 
other  had  been  taken  for  an  ifland,  Ais  might 
be  called  a  lake,  fuppofing  die  belts  to  be 
Teas,  and  tlie  intenaediate  Ipace  diy  laod> 
7  his  had  much  tlic  appearance  of  a  lakf  in- 
deed ;  but  altliough  it  has  been  the  cuftom, 
both  with  regard  to  the  difks  of  the  planets, 
and  to  that  of  the  moon,  to  call  the  brighter 
parts  fcas,  and  the  more  duTiiy  laiid  j  yet  it 
by  no  means  agrees  to  what  one  o»^t  to  con- 
ceive of  thofe  bodies  j  the  Imoother  furface  of 
water  ought  flo  leAedl  the  light  more  ibongly, 
and  confequently  to  be  brighter,  not  doikar, 
than  that  of  the  lajid.    And  indeed  the  dif- 
tindlion  feenis  in  this  the  more  fault>-,  that 
there  is  great  rcafnn  to  fuppofe  tlicre  is  no  water 
at  all  in  the  moon,  as  there  axe  no  exhalations,  , 
clouds,  or  atmofphere  about  her.  'I  hus  much 
may  be  necefTary  to  excuTe  die  ufe  of  oidinaiy 
terms,  inflead  of  more  appropriated  j  ^to 
be  underftood,  it  is  ncceffary  to  Ipeak  accoid- 
ing  to  the  received  cuflom. 

Thefpf<t,  now  firfl  fcen  on  thedifk  of  Jupiter, 
adhered  to  tlicmorcnortliern  oft  he  two  belts,  and 
was  of  a  dark  colour,  and  roundilh  figure.  The 
fizcwas  about  the  lame  with  that  of  tlie  flia- 
dow  of  the  diird  fatdlite,  when  it  falls  on  the  , 
body  cfHhe  planet :  it  covered  about  a  twen*  - 
tieth  part  of  the  furface  of  die  planet.  A  litde 
Ipeckj  but  if  we  compute  acccvdii^  to  the 
diilance,  it  will  appear  fomcthingj  it  muft 
have  becin,  be  it  what  it  would,  as  large  as  all 
the  continent  n*"  Af"nc.i,  on  our  elobe. 

This  ipot  was  not  Icfs  fiibjcd  to  thanrrc  of 
form  than  the  firft.    Fruin  liic  round  lii^urc 
firft  feen,  it  was  in  a  few  days  perceived* 
wjicn  about  dkc  centre  of  the  planet's  diik  of 
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ihc  figure  of  a  crdcent,  the  points  of  which 
were  turned  towards  the  northern  belt,  it 
changed  figure  fcveral  times  after  this,  and 
that  vcn'  rcrrarkr.hly,  till  at  length  it  became 
tiividcd  into  three  f'pot?,  the  one  at  a  little  di- 
ftoncc  from  the  other.  The  Hrft  of  thcfe,  to 
the  wcftward,  was  the  Icaft  of  the  three,  and 
adhered  Ae  moft  perfedly  to  the  beh  }  the 
feoond  was  the  largeft  of  die  three,  and  die 
moft  diftant  from  it ;  and  the  third,  or  eaAern 
fpot,  of  a  middle  Cue  between  the  other  two, 
and  although  it  did  not  touch,  was  but  at  a 
fmall  diftancc  from  the  belt,  Thcfe  were 
formed  of  the  two  horns,  and  the  centre  of 
the  crcfcent ;  tliey  changed  ligurcs  fcveral 
times  after,  indeed  more  of  lefi  from  day  to 
day,  and  at  a  little  diftance  of  time  formed  a 
fi^ire  -like  what  our  heralds  call  a  chevron, 
ihe  pcuntof  which  was  turned  toward  the  belt, 
and  the  fpace  adhering  townrd  centre, 
became  fo  bright  that  it  had  the  appearance  of 
a  mountain,  of  which  the  reft  fcemcd  but 
tile  Oiadow.  Somcumc  aitcr  a  long  fpot  ap> 
peared  in  the  centre,  a  loondiih  one  before, 
and  an  irregularly  %ured  one  juft  after  it. 
This  was  diftant  from  the  middle  one  about 
.a  ninth  part  of  Jupiter's  diameter.  The  re- 
volution of  the  middle  fpot  was  performed  in 
the  fpace  of  nine  hours,  and  fifty-one  minutes. 
Thefe  fpots  changed  kfs  after  a  time,  than 
they  had  done  at  hdl ;  but  they  continued  vi- 
fible  in  the  fame  parallel  of  the  planet  about 
•twomondis ;  and  then  totally  difappcared. 

The  dtfappcaring  and  re-appearing  of  thefe 
■fpots  on  die  body  of  Jupiter,  and  dicir  chai^ 
of  figMfe  during  the  time  of  their  appearance, 
is  not  die  moft  wonderful  among  the  changes 
we  fee  in  the  difk  of  that  planet  on  a  tonri- 
nucil  obfcrv  ation.  His  belts,  which  liavc  by 
many  been  imagined  feas,  and  which  take  up 
foxonfiderable  a  part  of  his  fuilac^  one  would 
fuppofe  ihouU  natuially  be  moie  pennaaeiit  ^ 
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but  this  is  not  die  cafe.  We  have  already 
obferved,  diat  they  are  liable  to  changes ;  but 
it  is  fcarce  to  be  conceived  how  quick  thofe 
changes  fomctimes  happen.  The  elder  Caf- 
fini  in  1690,  while  he  was.  buly  in  remark- 
ing; thefe  fpots,  faw  one  evening,  ver\*diftins5l!y, 
hvc  bands,  or  belts,  upon  the  planet,  two 
nmdiward,  and  diree  fottthward,  they  weie 
all  veiy  conl^picuous  and  diftin6l ;  but  while 
his  eye  was  upon  them,  they  fufiered  the  moft 
furprifing  change.  In  an  hour  from  their  faircfl 
and  fullcft  appearance,  there  remained  only 
three  out  of  the  five,  and  one  of  thcfe  fcarce 
perceptible,  two  had  abfolutely  difappearoi, 
and  a  third  very  nearly.  This  was  not  a 
change  like  that  in  regard  to  the  two  belt^ 
between  which  the  famous  fpots  were  obfeived^ 
and  V.  liich,  joining  together,  made  only  one 
broad  one  in  the  place  of  the  two  narrower. 
The  two  that  remained  of  thcfe  five,  after  fo 
fliort  an  oblervation,  were  thofc  ncarcft  to  the 
centre  of  the  planet,  and  they  were  not  at  all 
broader  dian  at  ML  The  veftige  that  re- 
mained of  one  more  was  diftant  to  the  ooitb, 
and  the  places  of  die  two  others  dear.' 

After  a  few  hours  more  there  appeared  be- 
tween the  two  remaining  bdtB  toward  the 
caft,  two  litdc  black  fpots  not  fecn  before.. 

Thefe  were  very  di^inftly  vifible,  becaufe  the 
fpace  between  tlic  two  belts  was  vcrj'  bright 
and  clear;  they  were  of  a  roundiOi  ilgurc,  and 
adltered  one  to  the  edge  of  the  upper,  axid 
die  other  to  the  edge  of  the  under  belt,  al- 
moft  oppofite  to  one  another.  Thefe  made 
their  revolutions  in  the  fame  manner  as  the 
others,  in  nine  hours,  fifty-two  minutes ;  and 
after  a  fhort  duration  on  the  body  of  the  pla- 
net, without  any  vifible  change  of  figures,  they 
difappeared,  as  the  others  had  douc  before 
them. 

Soon  after  ilie  vanifhing  of  thcfe  there  ap- 
peared a  fing^e  large  fpot  between  the  two 
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pnnctpal  belts,  in  a  pl^ce  wen  nontt  had  been 
fteobefoie:  after t)ii»diree^ott at  adiftanoe, 
in  a  yetdiiierent  p1ace»  of  ^e  lame  iiiceiiHce 

between  thefe  two  belts,  and  afterwards  others. 

It  is  Angular,  ivitlii^vd  to  thefe  fpots,  that 
they  a!moft  dways  appear  in  the  bright  fpucc 
between  the  two  principal  belts  for  the  time 
being.  TJiey  ciiaxigc  figure  frequcjitly,  aivd 
often  from  round  they  become  oblong.  When 
this  diai^  is  nuule  it  is  always  according  to 
jdie  dire&ion  of  d»  belts ;  theyaieall  <tf^thein 
adherent  to  the  furface  of  the  planet,  not  bo- 
dies at  a  diftance  from  it }  and  although  they 
appear  fuch  fpccks  to  us,  are  of  an  extent 
amazingly  great  on  the  body  of  the  planet. 
1'hcy  all  nuke  their  revolutions  in  periods 
within  four  or  five  miuutes  equal  to  one  an- 
other', between  fifty  and  fij^-feven  nunutes 
bq^ond  nine  hours  is  the  extent  of  the  time } 
and  it  appears  on  the  niceft  oUervation,  that 
thole,  which  are  nearcft  the  centre  of  the  pla- 
net, m.ik:e  their  revolutions  in  the  fhortcfl  time, 
and  thofe  which  are  molt  remote  from  the 
centre  in  the  longcft.  Of  all  the  fpots,  thofe 
%vhich  have  the  fwifteft  motion,  arc  ihoic 
which  happen  tt»  be  neareft  to  the  equinoctial 
of  the  planet^  whidi  is  parallel  vnth  the  belts. 
From  this,  if  we  fall  into  d»e  opinion  of  the 
belts  of  Jupiter  being  feas,  we  may  compare 
the  modon  of  tbcfe  fpots  in  fume  rcfpc<St  to 
the  currents  on  our  globe,  which  are  fwifter, 
ftronf;cr,  and  greater  near  the  earth's  equator, 
than  in  any  other  part. 

There  is  not  any  obje£l  that  will  afford  the 
contenipiutive  allfonomcr  more  opportunities 
of  employing  his  laculdes  than  Jupiter.  Thefe 
changes  in  his  fiirfoce,  for  th^  oiuft  be  of 
vaft  confequence,  are  futyeCb  of  die  mofl 
deep  enquiry  as  to  their  caufe.  They 
are  to  be  fcen  at  all  times,  more  or  lefs,  with 
the  afRllance  of  tclcfcopes  of  fufficient  power; 
but  the  belt  time  is  to  lieze  upon  that  part  of 
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hui  levoludoR  tn  which  he  is  neaiel^  to  the 
eardi,  for  Jupiter  at  Ibmedmes,  and  Jupiter 
at  others,  is  an  objedl  ftnuigely  dtfierent  with 

refpetfl  to  diilance  from  us.  Nor  is  lels  re^id 
to  be  paid  to  his  belts  thaji  to  thefe  fpots,  the 
changes  in  them,  though  often  as  fudccn,  arc 
not  fo  frequent  ;  for  when  a  new  fpot  appears 
it  almolt  always  .  .tiicb  quickly,  and  continues 
for  fomedme  var)'ing  i  but  thefe  in  die  belts 
are  more  confiderable,  and  indeed  to  die  rea- 
fon,  as  wdl  as  to  die  eye,  diey  are  more  af- 
toniihing.  Two  or  three  belts  are  ufually 
feen,  and  of  thefe  one,  the  northern  one,  feems 
the  moft  permanent.  From  the  very  time  when 
the  belts  of  Jupiter  were  iiril  feen,  wh  ich  was 
in  1630,  this  has  always  continued  vifihle, 
whatfoever  change  have  happened  to  the 
reft;  and  it  is  tifiially  the  moil  confiderable  of 
diofe  which  appear  at  whatever  time.  It  is 
but  at  a  lilde  difianoe  from  die  oenixe  of  the 
planet  to  the  north,  and  is  generally  ufcd  to 
compare  the  reft.  This  is  commonly  of  a 
darker  colour  than  the  Qtln-rs,  and  broaiiiT 
than  any  of  them  naturally  arc  ;  but  wc  olicii 
fee  two  of  tlie  others  join,  and  then  they  ex- 
ceed it  m  breadth  ;  and  this  aUb  may  happen 
tmfeen  to  us.  As  it  is  the  moft  fixed  in  its  na- 
ture, h:  is  the  leaft  of  all  fubjed  to  change  in 
its  appearance.  In  the  others  there  frequendjT 
are  feen  lucid  fpots  like  illands,  in  this  rarely. 
The  fjxtti  which  a:e  in  the  interfiices  often 
ailhere  to  its  edge,  ana  lojnc:inies  icem  pro- 
duced tiom  it.  'i  his  belt  always  readies 
completely  acrofs  the  body  uf  tiie  planet, 
and  is  (filBn^  to  the  extremities.  The  others 
appear  and  diiappear  at  times,  and  this  very 
fuddenly.  Th^  are  narrower,  and  ufualty 
fainter  in  colour  diaii  this ;  they  are  often 
more  or  lefs  ftrong,  and  diftin£l  at  one  hour 
than  at  another,  ai.J  very  frequently  they  do 
not  reach  quite  acrolV  the  pLinct  hut  nrc  on- 
ly ieen  over  the  central  pait,   and  tciiniuate 

'before 


biyiiizeo  by 


J  u 

b^xethey  are  confittttcdtDcither  fide.  I  have 
often  ften  one  of  thefe  beks  begpn  in  a  dear 
fpace  of  the  planet^s  dilk,  and  extend  itfidf  by 
dcgices  quite  acrofs ;  a  belt,  and  a  veryconfpi- 
cuoiis  one, hasthusbeen  extended  p  uuilcltothe 
great  one  in  an  hour  and  a  lialt  trom  tfic  firft 
appearance  of  it  oa  the  c-altcniedgeofthedi(k, 
and  hai  continued  very  clear  and  Uiihn^t  a  long 
tttnc.Thecompalsofone  evening  will  femedmes 
ibevr  the  lace  of  thb  planet,  wkh  one»  two, 
thne^  and  four  belts.  New  belts  are  often 
Conned  in  an  hour  or  two  ;  and  we  frequently 
fee  a  belt  wanting  on  the  eailern  edge,  and 
Cominf  out  by  a  little  and  little  of  the  weftcrn. 
This  makes  it  evident  th  it  rhi  rc  nr*-,  on  the 
furfacc  of  Jupiter,  interrupted  belts  wlueh 
(hew  themfelves,  and  again  wkhdraw  their  ap- 
pearance on  Us  apparent  dUk  according  to  hb 
revolution  round  bis  axis.  It  is  common, 
when  we  have  been  viewing  the  planet 
for  fome  time,  to  loofe  a  belt,  and  after  a 
while  to  have  it  re-appear ;  when  we  have 
remarked  the  places  of  two  corifidtrablydiftant, 
anotherlhall  grow  between  them,  and  often  be- 
yond all  ihofc  which  wc  have  lecn  there  fliall 
appear  others  very  faint  at  Hift,  and  gathering 
ftwng^  afterwards,  and  appearing  more  daik 
andobfcure:  all  theft  run,  Ibr  the  moft  piut, 
panUd  wltli  the  great  or  original  belt,  and  with 
one  another,  but  fome  few  years  fince  I  had  an 
opportunity  of  (hewing  an  oblique  one  to  moft 
of  the  aftronomers  of  this  time.  It  was  not 
the  firft,  or  the  moft  oblique,  that  had  been 
feen,  but  the  thing  is  fo  rare,  that  many  had 
■diibelieved  it. 

This  is  not  the  only  fingularity  we  have  ol  late 
iccn  in  this  planet.  From  four  very  apparent 
bdts  we  have  fcen  one  vaffc  oblcure  blotch 
ikpon  its  furface.  I  have  already  men* 
tioned  two  of  the  hdts  joining  together; 
in  this  cafe  four  did  fo»  and  the  planet  ne¥er 
Aade  lb  dufky  anappeannce«  There  were 
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many  fmall,  and  fome  cenlid«rably  large  fpots 
appearing  like  iflands  in  this  vaftocean,  and 
thefe  changed  f^^ue  failer  than  any  before 
(een.  It  was  a  ^eat  while  before  the  planet 
recovered  its  priftmc  appearance  and  general 
fplendor :  ■w!;cii  it  did  fo  the  fmnlc  ori^ina! 
b^ind  or  belt  only  was  fecn,  and  Jupiter  ruver 
looked  fo  bright  or  fine.  The  French  ailro- 
noiners  obfcrvcd  an  appearance  of  this  kind 
much  earlier,  but  when  it  was  over  fow 
4fiftind  bands  were  feen,  and  not  a  fingle  one. 

Although  die  great  belt,  or  thatunmedi- 
atdy  to  die  north  of  die  centre,  be  the  leaft 

fubjecl  to  fpots  and  changes,  they  fomctlmes 
happen there,and  are  no  whcrefeen  fo  diftindUy, 
or  bcatitifiiUy.  Wc  have  had  none  of  them  lately, 
fo  that  wc  miift  refer  to  the  accounts  of  them. 
About  Tixty-two  years  ago  there  appeared  a 
very  large  and  very  bright  fpot  in  it  almoft 
equal  to  its  whole  breadth,  and  in  a  manner 
interrupting  die  couHe.  Soon  after  this  an- 
other of  the  fame  dimenfbns,  and  fbon  after 
diat  two  otheri  lefi  brigjit,  and  oppoflte  to 
one  another.  There  were  at  this  tigie  two 
other  belts  on  the  planet,  both  \cry  d]{Hn8t 
and  plain,  but  much  narrower  than  the  other. 
Soon  after  the  appearance  of  thefe  fcvcral  fpots, 
the  belt  itfelf  began  to  diminifh  in  breadth,  and 
grew  vifibly  nvrower  from  time  to  dme ;  die 
others  alfo  grew  laiger  at  the  fame  period,  till 
at  lengd)  dicy  were  all  three  equal.  Thofb 
who  were  convinced  of  the  opinion,  that  thefe 
belts  were  fcas,  thought  it  cafy  to  account  for 
this  from  a  deficiency  of  water  in  the  great 
one,  whicli  hid  firfl  funk  in  depth,  (o  as  to 
ihcw  in  the  ihallowcr  places  large  part^  of  its 
bottom,  an^  at  lei^  from  die  fine  caufe 
defcrted  its  fhoies.  It  were  well  if  they  couM 
as  eafily  have  accounted  for  die  ]o6  of  its  wa- 
ters, is  for  the  cfTeib  of  fiich  a  lofs.  They 
went  fo  far  as  to  fuppolb  k  emptied  itfelf  into 
the  two  others^  and  evenpctfuaded  them(elves 
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that  they  faw  traces  of  communication  between 
them.  It  was  Ibmetime  after  thb  uncommon 
change  that  things  Kcoveied  their  former  ap- 
pearance and  fitiiatton.  Eight  (Misrent  bdts, 

parallel  to  one  another,  were  at  fome  diftiincc 
of  time  percet\'ed  on  the  furface  of  the  planet ; 
but  they  were  all  ftint  and  dead,  except  the 
great  northern  otie,  which  ftill  diitinguiflied 
iuclf  among  them  before  this  happened  the 
three  equal  belts  had  frequent  new  fpots,  and 
lometSmesabfoluteintiemipttonsinthem.  The 
water  which  had  filled  the  principal  belt  was 
fuppofcd  not  fuflicient  for  them  all  ;  but  thefe 
philofophcrs  never  attempted  to  account  for 
the  eight  that  followed.  At  about  a  year 
after  this,  the  tuinous  fpot  which  had  fomc- 
time  before  appeared,  dtvided  itfdf  and  dtf- 
appeared,  was  feen  t^an  in  its  old  place  $  it 
was  near  the  fouthem  bdt»  and  althou^  not 
Gont^^ous,  yet  had  probably  fome  trace  of 
communicadon  with  it,  though  too  minute 
to  be  dtfcovered,  for  it  depended  abfolutely 
on  that  belt.  The  belt  foon  after  was  in 
great  part  cfFaccd,  and  the  fpot  was  loft  with 
it.  Two  years  alter  it  appeared  again,  and 
AeciUitBmedbekwidktt  Thisisof  all  the 
tpan»  diat  have  been  iecn  on  the  body  of  Ju- 
<  pifier,  the  moftconfideiable  and  die  moft  re* 
marlcable  j  it  evidently  keeps  its  place,  altho' 
it  fo  often,  and  for  fo  long  a  time  diiappears : 
at  this  return  it  continued  two  years  vifible  ; 
and  was  after  that  loft  for  fourteen  years.  In 
the  year  1708  it  appeared  again  very  vifibly, 
and  it  has  occafionajiy  been  ieen  fmce. 

The  Greeks,  in  order  to  give  themfiJves 
die  bonoiur  of  having  invented  the  laence  of 
afironomjr,  not  only  adapted  the  leveral  fiibles , 
with  which  tlieir  early  htllory  abounded,  to 
cne  or  other  of  thcfe  conflcllatlon?,  or 
arrangements  of  ftan,  which  they  had  re- 
ceived from  the  L  vptiiins,  hut  they  even 
wouid  ainac  lumc  p,ax  ur   giiicr  uf  their 
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ito:y  agree  widi  the  planets  thenilUves» 
There  was  artifire  in  this,  and  die  Greeks, 
who  were  not  leis  cunning  than  ambitious, 

arc  the  moft  natural  people  in  the  world  to 
have  h*ad  rccourfe  to  it.  They  found  that  at 
the  time  when  Tiialcs  brought  the  rudiments 
of  the  fciencc  out  of  Kgypt,  all  the  r^-ft  <»i  rhc 
world  were  ignorant  of  it  j  and  as  they  law 
they  flnuld  have  the  glory  of  teaching  it  to 
the  reft  of  mankind^  it  is  not  ffrange,  that 
they  wiChed  to  lude  its  beii^  of  the  ori^n  of 
fome  other  country.  That  place  was  moft 
likely  to  be  fuppofcd  in  after  ages  the  birth- 
pl.'H  c  of  a  fciencc,  with  whofe  ftory  the  fcveral 
paits  (if  tlie  fciencc  coincided.  Thev  there- 
fore  gave  fome  part  of  their  fable,  as  the  oc- 
cafion  of  every  conAelladon,  and  the  origin 
of  every  planet ;  for  tfade  lingle  luminaries, 
like  die  fevenl  oongeiies  of  die  othen,  diey 
pretended  to  be-fipom  men,  or  odier  creatures 
raifed  to  that  elevated  ftation.  Thus  the 
Bear  was  Callftho,  whom  Jupiter  transform- 
ed into  that  creature  on  the  earth,  and  then 
took  up  into  the  fkies  ;  the  Dr?.^on  was  that 
which  guarded  tlic  Hcfperian  gaidais,  and  lb 
of  die  reft.  In  this  plan  they  tell  us,  that 
the  planet  Jupiter  was  onoe  a  mortal  bdi^. 
They  fajr,  that  whoi  Promedieus  made  men, 
there  was  one  whom  he  finifhed  more  highly 
than  the  reft,  and  called  him  Phacthon.  This, 
they  fay,  was  much  earlier  than  that  Phaeton 
who  adventured  to  guide  the  chariot  of  his 
father  Phoebus.  They  lay,  tlmt  Jupiter  be- 
ing told  of  dlis  charming  youth,  thought  him 
too  good  for  die  canh,  and  fendii^  Mercury 
to  invite  him  into  Ac  heavens,  placed  him 
for  ever  diere  in  the  bri^t  planet,  called  by 
hb  own  name.  They  tell  us,  that  the  other 
Phaeton  was  afterwards  t  ran  Hated  in  the  fame 
manner  into  the  ficies,  and  made  the  plaiict 
Saturn,  which  was  therefore,  they  fay,  called 
StcUa  Solis. 
IC  k  Jupiter 
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J«piler  ii  alfo  a  lume  by  ibnie  of  Ae 
«U  writm  call  the  confletbtioa  Afka»  they 
pj]  It  Jupittr  Arainon. 

JUSTICIA.  A  name  by  which  fomc  of 
the  old  aftronomcrs  have  called  the  conftclla- 
t'on  \^irgo.  They  fuppofcd  it»  according  to 
the  Greek  fable,  to  have  owed  its  origin  to  the 
femoval  of  tint  lady  from  die  earth.  They 
inake  her  the  daiighttf  of  Jibber  uid  ThemiBt 
or  of  Aftneus  and  Amon,  end  fix  her  period 
ID  have  been  that  of  the  golden  age.  Wliile 
men  were  innocent  and  virtuous,  they  fay 
(he  ftaid  among  them  ;  but  when  their  crimes 
grew  intolerable,  ftic  fled  up  to  heaven,  and 
now  (hews  hcrfclt  to  them  under  the  form  of 
this  conftellation.   Set  Virgo. 

DQON.  Oae  of  the  iiorti«n  caoAdla- 
doos,  accofding  to  die  writingp  oPthe  old 

Greeks.  It  is  a  name  they  gave  to  that  con- 
Aellation,  which  we  ufually  call  Hercules,  and 
which  the  earlied  writers  among  them  called 
Engonafm.  The  Greeks  received  their  aftro- 
nomy  from  the  Egyptians,  and  among  the 
tdk  of  it  the  figures  of  the  coniicUations.  They 


JMnneanMbadwhat  a  man  onUefaiM^ 

as  thqr  received  it  fifom  the  Egyptians,  meaoi^ 
PkbbaUy  that  people,  fiond  of  hieroglyphic 
intended  to  convey  this  OMMral  by  it,  thatdcvo^ 

tion  carries  men  to  heaven  ;  tlie  Greeks,  who 
aimed  to  bury  the  remembrance  of  their  obh- 
gaiions  to  this  people,  and  to  pcrjietuatc  allro- 
nomy  a^  of  their  own  invention,  adapted  one 
or  other  of  their  fiddcs  tothe  Egyptian  tigurei. 
They  called  this  Ldon,  and  fiippoled  hia 
kaediag,  and  fupplicating  panion  ibr  his  in- 
tent on  Juno,  At  other  times  they  made  it 
Prometheus,  Orpheus,  and  Thcfcus,  but  at 
laft  Hercules,  and  fuppofcd  him  fighting  witk 
the  Hd^periaa  dcagon.   Sa  Hercules. 

IXIONIS  ROTA.  A  name  given  by 
ibme  to  the  conAdladon  Corona  AoAtdiii 
h  feems  tt>  have  been  originally  reprefented  ia 
the  Bgm  of  a  whed,  and  not  a  ooam. 

IZAR.  A  name  by  which  fome  have  called 
the  bright  ftar  in  the  girdle  of  Andromeda.  It 
is  an  Arabian  name  tor  that  ibr.  They  alio 
call  it  Mizjtf. 


♦ 
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KAMAN.  A  name  by  ivhich  we  find  the 
fign  Sagtttary  mentioned  in  feme  of  the 
old  writers  «n  aflronomy.  It  is  the  jPejriian 
name  of  that  confleHatioo. 

KASCHI  DERUISHAN.    A  name  by 
which  lome}  who  are  fend  of  unoooojinoii 
words,  have  called  the  conftelladon  Corona 
^  Boitalii.  It  is  one  of  the  Arabic  names  of 

that  conflellation  ;  and  fignifies  in  the  cxa^ 
lenfe  of  the  words  SleUa  Paupenim. 

KASE  SHEKESTE.  A  name  by  which 
fome,  who  are  fond  of  uncommon  words, 
have  called  the  Northern  Crown  i  it  is  oiie  I 
of  the  Aiabic  names  for  that  coaflellalian,  and 
%iifies  StclU  Frada.  It  was  origpally 
drawn  in  fenn  of  an  inoompkiB  ctide. 

KATHA.  A  name  which  fome,  who 
are  fond  of  uncommon  terms,  have  called  the 
conftellation  Cvgnu';.  It  is  one  of  the  Arabic 
names  of  the  conftciktion  ;  but  it  does  not 
fignify  d  fwan,  but  a  fmall  waterfowl,  of  the 
bi^^efi  of  our  moor-hen. 

KATHARINE,  tr  St.  Catharinb.  A 

name  of  one  of  the  northern  confleHations  ac- 
cording to  SchiDer.  This  authw  will  make 
every  conff  Ibtion  in  the  heavens  refer  to 

Tome  Chiiliian  hiftory,  and  he  has  nccordingly 
tidcen  awa)'  the  figure  of  the  Eagle,  and  put 


that  of  this  fcmale'martyr  in  its  place.  Schic- 
kard  retains  the  Eagle,  and  caUs  it  the  ftand* 
ard  of  the  Roman  empire. 

KAUS,  or  Al  Kaus.    A  name  by  which 
ione,  who  are  fend  of  hard  words,  have- 
called  die  confleDadon  Sagittary.   It  is  die 
Arabic  name  of  diat  fiffi.  Others  call  if 
k,  after  the  Hebrew. 


KEIKAUS.  A  name  by  which  Come  caD 
Cepheus.  It  is  one  of  the  Arabic  names  of 
that  conftellation,  but  it  is  nothing  more  than 
a  mifpelling  of  Kciphus. 


KdPRUS.  A  name  by  which  feme,  who 

arc  fond  of  uncommon  words,  call  tfae  con-* 
ftellation  Ce^ieiB.  It  is  its  Arabic  naitte, 
and  is  only  their  way  of  writii^  Cepheus. 

KEKEUS.  A  name  by  which  fome  nfre£t 
to  call  Cepheus.  It  b  one  of  the  common 
Arabic  names  of  the  conftellation,  but  is  only 
a  mifpelling  of  Keiphus,  Cepheus. 

KELB,  or  Al  Kelb.  A  name  by  which 

fome  hr»vc  called  the  bright  ftar,  which  is  be- 
tween the  feet  of  the  conftellation  Cepheus.  It 
is  an  Arabic  nanu-,  and  fi^nifics  a  dog.  They 
call  ilic  Inight  liar  in  the  foot  Al  Rai,  the 
(hepherd,  and  the  dufter  in  the  hands  Al 
Aglinam,  ihecp. 

K  k  2  KEL- 
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KELBASGHER.  A  name  by  which  fome, 
who  arc  fond  of  uncommon  words,  have  call- 
«d  the  coiutcUarion  the  Little  Dog.  It  is  its 
Arabic  name,  and  ftgniiies  a  little  dog. 

KELB  HA  GILBBOR.  A  name  which 
feme,  who  are  fond  of  hard  terms,  have  ufcd 

for  Orion.  Tliere  is  authority  fur  this,  for 
it  is  the  Hebrew  name,  at  Icaft  or.c  of  the 
Hebrew  names  of  the  conftellation.  The  fig- 
nincation  of  the  term  is  a  {Irong  and  fierce 
dog  i  but  in  dieir  figuradve  manner  it  may 
veiy  well  fland  for  a  waurior. 

K.ESHETH.  A  name  by  which  fome  of 
the  fanciful  writers  in  aftronomy  have  called 
the  condetlation  Sagittary  ^  it  is  (he  Hebrew 
name  of  that  lign. 

KESHTO.  A  name  by  wliicli  Ibaehave 
called  Sagicury ;  it  ia  the  Syriac  name  of  that 

fign. 

KHIUN.  A  name  given  by  fome  of  the 
old  allronomical  writers  to  the  planet  Saturn  ; 
it  (ectnn  to  be  one  of  his  earliefl  names,  and 
is  that  by  which  he  was  called  amoiig  the 
Jews. 

KHOKHAB  ZEDEC.  A  nanebywhich 
feme  of  the  aflroaoinkal  wnfien  have  caUed 

the  planet  Jupiter.  The  ftgnification  of  the 
term  is  the  Jiar  of  juflict.  The  aftronomy  of 
certain  periods  was  much  difgraced  by  being 
blended  with  their  judicial  aftrology,  and  thi'; 
fecms  to  be  a  part  of  that  folly  \  the  nammg  a 
planet  from  fome  imaginary  influence. 

*  KID&  A  name  g^ven  by  feme  CO  two  flan 
iaihe  aimof  Aiir^  Clcofliadtt  ficft  digni- 
fied them  with  a  peculiar  name;  and  ^ve 
origMi  to  the  old  opiaioii  of  their  caufing  icm- 
ptfif. 


KIKANS.  A  name  by  which  fome  call 
Cephcus  i  It  is  a  mif-fpelling  of  the  Arabtck 
Keiphus. 

KIN.  A  name  by  which  theChinefe  aflro- 
nomcrs  cxprefs  the  planet  Venus.  The  word 
fiiziiihcs  gold,  but  for  what  particular  rcafon 
they  have  applied  it  to  this  plan.t  is  not  ea^ 
to  fay.  They  alio  call  Venus  Taipe,  die 
fenfe  of  whidi  is  femediii^  very  while  \  the 
reaibn  of  AU  It  obvious. 

'KING  OF  BABYLON.  According  to 
Hartfdorf,  one  oi  tiu:  nonlicrn  conilxiiauons, 
Cepheus. 

KIR  SCHETALI.  A  name  by  which 
fome,  who  are  fond  of  obfcure  and  uncommon 
words,  have  called  the  conftellation  Corona 
Boreal  is,  tlie  Northern  Crown  \  u  is  the  He- 
brew luunc  of  that  conftellation,  and  the  exa£l 
meaning  of  the  woid  is  the  Left  Crawn.  Co- 
rona SiniflnL 

KITA  AL  PHORAS.  A  name  by  which 
fome  have  called  the  conftellation  Equuleus, 
or  Equilcclio  ;  it  is  one  of  its  Arabic  names, 
and  fignifics  a  part  of  an  horfe,  or  a  fi^pneOI  of 
anborfe,  as  die  Greeks  aUb  called  it 

KLARIA.  A  name  by  which  the  aftro- 
logers,  and  fome  of  the  alifuTiomcp;,  who  love 
hard  words,  call  the  conftellauon  Cancer ;  it 
is  the- Coptic  name  of  the  conileMation,  and, 
in  that  langiiage,  %iifiesiio  moiediaii  abeaft 
or  ajumal  in  general. 

-  KNOT.  A  name  by  which  alfronomeis 
exprefs  a  bright  ftar  between  the  tails  of  the  two 
fiihes  in  the  conftellation  Pifccs  j  it  i^  between 
the  fiordiem  and  feiidieni  lines,  dividing  thofe 
ftars,  which  are  exprefled  under  dutdenomi^ 
nadon,  into  two  feiies»  die  nocdiein  and  fen- 
dwmUne. 

KOiKUQUT. 
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•KOIRUGHT.  A  name  under  which  we 
find  the  coiillellatlon  Scorpio  mentioned  in 
fomc  of  the  old  aftrological  writings ;  it  is  the 
Torkifh  name  of  that  coofteUation* 

KOS,  «r  Kvs.  A  name  hy  which  fixme 
bave  called  the  confldladon  Crater  ;  they  are 
die  Hebrew  names.  Others  call  it  Atku»  die 
Arabick,  or  fiadiya,  the  Peiiiao,  name. 

KUBBA,  A  name  by  which  fomc,  who 
love  uncommon  words,  have  called  the  con- 
ileliation  Corona  Auftralis,  or  the  Southern 
Crown;  it  is  one  of  its  Arabick  names,  and 
does  not  fignify,  'intiuitl«^aage,  a  ctopih 
hut  a  tortoile.  There  feems  to  have  baen  a 
great  diverfitjr  in  die  figures  under  ^ch  this 
Gonilellation  was  originally  reprefented;  for 
we  find  fomc  calling  it  a  garland,  fome  a 
crojpmy  ibme  a  wheel,  and  fome  a  tortoife. 


K  u 

The  name  Rota  Ixtonis,  o.  Ixir  n's  Wheel, 
is  very  common  in  the  Latin  autlu>js. 

KUGHA.  A  name  by  which  fomc,  who 
are  fond  of  hard  wonls,  have  called  the  con- 
flellation  Aquarius  s  it  istheTuikiih  nameof 
thatfigp. 

KUS.  A  name  by  which  fome  have  called 
the  conftellation  Gemini  ;  it  is  its  Turkilll 
name.  The  word,  in  the  Turkifh  language, 
fignifies  a  nut,  and  fo  doci  Giauza,  one  of 
the  Arabic  names  of  die  fame  fign  ;  perhaps  a 
pair  of  twinnuts  was  one  of  its  figures 

KUZL  Anameby  which  fime  have  ex- 

prefTed  Aries }  it  is  the  Tuikifli  name  of  the 
conftellation,  and  it  fignifies,  as  do  alfo  mod 
of  the  names  in  odlarlang^^c8,  a  lamb  of  the 
full  growth. 
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T  ACERTA,  the  Lizard.  One  of  the  new 
^  conilellatioiisof  the  northemhenurphere} 
it  19  one  ol  tfaoft  whidi  HmKw  adiU  to  the 
forty-eight  aid  oii6»»  mi  wiiicb  btdeOpwl 
out  of  the  iinfofined  ftws  of  the  earlier  cata- 
logues, OF  diofe  wfakh  had  not  been  taken  in 
widun  the  out-linc^of  any  ofi  die  othecfigoiea. 

The  Lizard  is  but  a  finall  one,  but  it  con- 
•tains  a  very  fair  proportion  of  fbrs  for  its  extent, 

and  thcfc  arc  fo  diftant  from  all  the  other  fi- 
gures, and  fomc  of  them  at  fuch  a  nearly  equal 
flifl  .ncc  from  all  of  them,  that  they  could  by 
nu  means  be  fo  well  fpokcn  of  ;iny  other  way. 

It  has  been  obfervcd  of  the  new  conftella- 
tionii,  that  they  are  in  general  better  drawn 
dian  the  oU  ones,  that  is,  that  the  figures, 
luider  whidk  diey  are  fq»rdented,  have  more 
refemblance  to  tb»  creatures,  iriioie  names 
'they  carry,  dian  the  others,  but  this  is  not  uni- 
verfal.  If  the  Bear^  of  the  old  aftcrifms  have 
long  tails,  and  their  Scq>cnts  have  hair  upon 
tl^eir  heads,  the  Lizard  of  Hevelius  is  as  un- 
like a  lizard  as  any,  the  very  worilof  thoie 
can  be  to  ihe  creatuie  it  lepteientK}  it  has 
confiderablf  more  the  look  of  a  greyhound,  or 
•feme  other  quadruped  of  that  kind,  than  of  any 
thing  that  approaches  to  the  lizard  clafs.  It 
•tsreprefcntcd  under  the  form  of  a  loi^-bodied 
sntmal,  with  a  lo^ij^ head,  thick  legs,  cars,  and 
a  tail  not  continued  from  the  body,  but  aifixeil 
to  it  as  in  the  quadrupeds.  It  is  rcprefcntcJ  iji 
a  polturc  of  running,  and  with  tht  mouth 
Open* 


The  conftcllailons,  brt^vren  and  amoi^ 
which       Li^aid  IS  placed,  arc  die  Horfe, 
Caffiopeia,  Cephcus,  the  Swan,  and  the  Fox, 
There  is  a-fpace  kft  between  Me,  and  die 
Liiiid  ftaad*  ncailf  in  die  middle  of  it^  b«t 
docs  not  fill  it.    Pcgafus  is  placed  bdund  it) 
the  tail  of  the  Lizard  comes  down  juft  to  the 
fore  foot  of  that  cancellation.    Ca(Hopeia  is 
alfo  bchmd  it,  and  above  it  an  arm  of  her  chair 
is  over  its  hcaci,  but  at  a  diltancc,  and  one  of  the 
hands  of  Andromeda  comes  near  the  back. 
Tlw  head  of  the  Lizard  is  direded  toward  the 
head  of  Cepheus,  and  its  ibre  leet  come  near 
the  tail  of  die  Swan.   The  tul  of  die  Fox  is 
oppofite  to  the  hinder  feet  of  die  LizanI,  but 
there  is  a  fpace  between,  and  even  the  tWD 
feet  of  the  Pcgafus  are  in  fome  degree  between 
them.    The  conftellation  is  furroundcd  with 
the  yet  unformed  ftars  of  fcvcral  of  thefc.  The 
ftars  accounted  to  it  by  He^  ciius,  who  dcftgned 
it,  are  only  ten,  but  Flamftead  has  counted 
fixtten.  Not  one  of  thde  is  of  the  greateft 
magnitudes,  but  diere  are  feme  fiifficiendf 
confpicuous ;  there  is  one  in  the  nofe  a  little 
forwarder  than  the  place  of  the  eye,  another  In 
the  neck,  and  one  in  the  (houlder.    There  is 
alfo  one  at  the  loins,  and  one  on  the  belly 
nearly  oppofite  to  it,  and  there  are  four  ciitlie 
tail,  three  of  thefe  arc  in  tlic  bend  toward  the 
middle,  and  one  near  the  extremity.  Thefe 
are  the  flare  in^ich  are  moft  confpicuous  in  the 
Lizardt    The  left  are  finall,  but  .dide 
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are  a  fiiflkteit  number  to  marie  the  eon&el- 

LAMB,  or  Paschal  Lamb.  A  name, 
according  to  Schiller,  and  the  fet  of  enthuiulb 
who  foUow  him,  of  one  of  tbe  cooftellations. 
Jt  is  llie  Guicula,  or  Liole  Dog,  that  they 
caO  b}r  lUa  mitee.  Th^  have  veiy  link  al- 
tered die  %ure,  the  ftaia  ftami  in  the  £une 
{nrta  of  tbeanknal. 

LAMBADIA.  A  name  by  which  fcMiic, 
who  arc  fond  of  uncommon  words,  have 
called  the  conftelladon  Libra  ^  it  i&  :hc  Coptic 
name,  and  iignifies  Static  Propitiationis. 

LAMPADIAS.  A  name  given  bjr  ibme 
to  the  great  fiar  in  tlieBiiU*t  cye^  called  Al- 
debaran. 

TvAMPIS.    A  name  given  by  many  of  the 
old  Greek  writers  to  the  planet  Saturn.  This 
feems  to  have  been  meant  as  a  fynonyan  for 
the  older  name  Phaenos  or  Phxnon,  by  which 
k  n  called  by  Flalo,  and  Ibme  of  the  oldcft 
anoi^  the  Gretksy  but  it  it  not  fi>  pcoftr. 
^atnxn  is  fu  froan  beii^  confpicuottfly  brigjit 
among  the  planets,  but  jret  Saturn  bad  a  title 
to  the  nanic  of  Phaenos,  confpicuous  in  pre-  ' 
ference  to  them  all,  fmce  lie  is  leafl  of  all  of  | 
them  obfcured  by  the  fun's  beams.    It  was 
With  this  view  that  the  antients  diitinguiihed 
Saturn  Vf  a  name  ibaC  %nified  oonfpictiouSy 
and  'vnth  dua  vior,  dat  th^  alio  called  him 
Kfftiunis,  tiie  gnaidtan  of  die  n%h^  becaufe 
he  is  feen  in  a  greater  part  of  the  revolution 
than  any  other  planet,  and  confeqtienttj  is  the 
planet  moft  conftant  to  the  niglit,  or  moft  fccn 
in  the  heavens,  fpeaking  in  general  turns  and 
of  general  time.  ^ 

LANCE  AHD  NAILS,  hvm^ws 


of  the  mrdicni  conAdtadons  aoemding  to 

Schiller.  He  makes  every  thing  a  Chriftian 
ftor}',  and  he  alters  the  confK;!htion  Sagitta 
into  this  form  of  a  fpcar  and  (ome  nails,  and 
call^  them  the  iiiflrumcnts  that  wounded  our 
Saviour. 

LAR.  A  name  by  whicfa  ibme,  who  love 

uncomir  ^n  words,  call  the  conftellacion  Ara, 
the  Altar.  It  is  an  odd  name,  but  we  meet 
with  it  in  ibme  of  the  old  Latin  writos, 

*  LATITUDE.  In  mentioning  agrono- 
mical obfervarions  made  in  different  places,  it 
is  very  ncccHkry  to  know  where  diole  places 
are,  tbat  is,  in  what  part  of  die  earth  reljpec- 
thrdy  to  certain  efiablifhed  divijQons. .  To  tbiji 
purpofe  the  earth  is  fuppofed  divided  by  two 
circles,  which  cut  one  another  at  right  angles, 
and  each  cncompiiiTing  the  whole  earth,  tlicy, 
together,  divide  it  into  four  pa.rts,  csSn  mak- 
ing two  hemifphcres,  and  the  other  dividiiig 
each  of  diofi!  two  again  into  two  parts. 

Theie  dfdes  are  of  different  natures,  die 
one  fixed  and  permanent,  the  other  variable  at 
pleafurc,  but  ftill  beiiv;  fixed  for  the  preienC 
obfervation,  it  anfwcrs  all  the  purpofes  of  this 
divlfion.  The  one  of  thcfe  circles  is  the 
equator,  the  other  the  meridian.  The  equator 
is  a  fixed  circle  cncoinpafltno,  tiic  earth  at  nn 
equal  diilaticc  from  uiiitr  pole  j  the  other  is  a 
drde  cutting  that,  and  extended  through  both 
die  poles,  but  as  circles  of  thisdenombiadon 
may  be  made  to  pafi  throi^h  all  parts  of  the 
eardi's  furfaac,  it  is  neceHary  to  eftablifli&m^ 
one  as  the  principal  from  which  to  meafure  all 
the  others.  This  being  done,  it  becomes  as 
much  a  fixed  circle  of  the  c.irth  the  other, 
aiid  it  is  cafy  to  meafure  the  diltance  of  any 
place  from  the  one  and  die  other  of  dicie  i  that 
is,  it  is  eafy  to  find  its  place  upon  the  earth's 
fuiface. 

Aftronomers 
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Aftronomers  and  geographers,  finding  the 
nrcc/Tity  of  a  fixctl  circle  paffing  through  the 
poles,  as  v.  cll  a-  of  that  pafltng  round  the  earth 
between  thcai,  have  eilablifhcd,  at  all  times, 
feme  one  of  thcfc  many  circles  that  might 
be  .fuppofed  to  pais  fo  duou^  them  as 
fixed  one.  This  place,  irom  which  to  mea'* 
fure,  and  this  fixed  circle,  is  what  thesr  have 
called  the  great  meridian,  the  fixed  meridian, 
or  the  firft  meridian.  Mcafuring  from  this 
ca(i  and  welt,  as  from  the  other  north  and 
fouth,  they  hr.d  the  true  place  of  any  point 
upon  the  earth's  furfacc.  'i'his  fixed  circle 
-r.ot  been  the  fame  at  all  amcs  or  with  all 
•F^^oplc.  The  Greeks  made  it  run  through  the 
ifland  of  Hera,  one  of  ^e  Ibminate  ifles,  the 
•Arabs  ditoi^h  the  extreme  coaft  of  the  w^em 
ocean,  fomc  of  die  late  aftronomew  have  made 
it  that  which  pafTcs  through  Corvo,  one  of  the 
Azores  iflnnJ  ,  r.nd  the  laleft  of  all  through 
the  phicc  w  he; ;  ilu  y  happen  to  live.  Thus  if 
the  ulboiionici  rcUJcs  in  Holland,  the  iirit  me- 
ridian is  that  of  Amftcrdam,  and  from  thence 
he  ffleafuKs  all  places  caft  and  weft}  if  he 
lives  in  Paris,  the  meridian  whidi  pafles  thro' 
the  obTcn'atory,  that  obfervatorf  being  the 
^ace  where  lie  mr.kes  his  obfcrvations,  is  the 
&ft  meridian  if  in  London,  the  firft  meri- 
dian Is  thit  which  pawls  throu^ih  that  city. 

It  is  enough  to  name  one  place  tltrough 
which  thij  circle  p^ifles,  for  as  it  goes  through 
the  two  poles  of  ilic  earth,  it  Is  only  neceflary 
to  know  anjr  one  fpoc  in  order  to  know  the 
couHe  of  it  over  all  the  earth.  The  modem 
geographers  are  not  to  wonder  that  die  pike 
of  TeucrifK;  was  not  named  among  the  places 
frcm  which  the  firft  meridian  was  at  fomc  time 
dated.  It  was  long  a  cufloin  to  make  tlic  i 
cl  i  ck",  palling  tiirougii  this  iilaiid,  the  great  mc- 
rldi.m  j  and  Dlcau,  and  fome other  gco^aphers, 
coujit  fi  om  it  in  dieir  maps,  but  this  b  the 
lame  with  the  old  Greek  meridtany  the  iilaod 


which  they  called  Hera,  and  the  Latins  Juno-> 
nia,  being  this  Teneriffe.  As  to  the  rclJ,  the 
Greeks  chofe  it,  hecaufe^  being  the  moft  wcf- 
tcm  part  of  the  worlt!  knov/n,  it  beft  an- 
fwered  the  purpofe  of  thtir  meafurc,  who  al- 
ways counted  die  degrees  only  eafhraid. 

This  meridian  is  what  concerns  what  is 
called  longitude,  as  die  equator  what  is  called 
latitude ;  but  in  order  to  underfiand  the  one^ 
the  other  muft  be  explained  with  it.  Which- 
focver  of  thefc  places  be  fixed  for  that  through 
which  the  firft  meridian  is  to  pafs,  there  is  one 
great  circle  of  the  earth  fixed  from  pole  to  pole, 
and  the  equator  being  altogether  a  fixed  ciide, 
there  is  another  at  equal  diftance  from  the 
poles  j  and  die  earth  being  globular,  or  Iphe- 
rical,  it  is  evident  that  there  can  requiie  no 
more  for  the  mcafaring  and  afccrtaining  die 
place  of  any  point  on  its  furface  than  a  refe- 
rence to  thefc  two  circles.  Through  what- 
focver  place  the  tint;  meridian  psfies,  that  be- 
ing a  known  and  fixed  point,  the  mealurc  is 
equally  cafy. 

Every  great  ciide,  whedicr  of  the  eafdi  or 
heavens,  (for  all  diefe  ciidesof  the  earth  have 
their  conefpondent  drdes  in  die  heavens)  ia 
divided  into  three  hundred  and  fixty  equal 
parts,  called  degrees,  and  each  of  thefc  degrees 
is  again  divided  into  fixty  minutes,  and  each 
minute  into  fixty  feconds.  Tlie  tl"  ''''"n  is 
earned  tarther  proceeding  by  fixties,  but  the 
fub-divifions  below  thefe  are  jeUom  ufaL 
Now  it  is  eafy  to  meittion  thediftanoe  «f  any 
two  places  by  Yhefe  degrees,  becaufe  it  is  tafy 
to  mcafure  die  quanti^  of  the  arc  cf  the  cir- 
cle that  is  intercepted  between  them ;  and  the 
bioincfs  of  the  ca.  d.  beincr  known,  it  follows, 
that,  in  the  whole,  the  matter  is  fufficiendy 
diilinCt  and  ,  1  lin. 

The  qu.intit)  ut  degrees  and  minutes,  eaft 
and  weft,  by  which  one  place  is  diftant  ftom 
another,  iadiediftaiioecfthofe  two  places  in 
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longitudC)  and  is  to  be  dctcnnined  by  the  me-' 
riffiaps,  and  meafiired  on  Ae  equator^  and 
dae  quanbtj  of  degrees  or  mumtesy  north  and 
Jouth,  bjr  which  any  two  place*  are  diAant 
from  one  another,  is  their  diilance  in  latitudo) 
and  is  to  be  JctcrmincJ  by  pnrallels  to  the 
equator,  and  mcaiurt-J  on  the  nieildian.  The 
abfolute  longitude  of  any  place  is  its  diilancc 
from  the  full  or  fixed  meridian,  eail  or  wefl , 
and  the  abfolute  latitude  of  any  place  is  its  dif- 
tance  in  degrees  and  minutes  Horn  die  equator, 
north  or  Ibudi.  Thus  all  tfaofe  places,  which 
are  fituated  on  ^  equator,  <v,  as  b  the  ufiial 
form  of  expreffion,  which  lie  under  the  equa- 
tor, have  no  l.itltudc  at  all ;  with  rcfpcdt  to  all 
other  pbcc^,  whether  near  the  line,  or  remote 
frosn  if  on  cither  lidc,  they  arc  laid  to  he  in  fo 
ni.aiiy  degrees  of  latitude,  as  ihcy  are  degrees 
dillant  from  the  line ;  and  this  is  called  uuth- 
latttude,  when  they  axe  between  the  equator 
and  the  north  pole,  and  when  diey  are  bc« 
twcen  the  equator  and  die  ibuth  polCy  it  is 
called  the  fouth-latitude. 

Latituob,  Grelestf*  Tliole  great  cir- 
cles of  the  iphere,  which  pafs  through  the 
pdes  of  the  edipttc,  and  diro*  a  fiar.  On  tbefc 
dicles  aOronomers  mcafure  die  diftance  of 
that  Hat  from  the  pole  of  the  ecliptic,  the 
complement  of  which  diftance  is  the  Intitude 
of  the  liir.  The  geographers  exprels,  by  the 
name  of  l.itituJe,  the  diftunce  in  degrees  of 
any  place  on  the  furface  oi  ilie  cartli  fioni  the 
equinoctial,  which  dieymeafure  on  die  nieri> 
dtan  line  of  that  place.  This  diftance  is  equal 
to  the  hnght  of  the  pole  ut  that  place. 

LEBANAH.  A  name  by  which  fome  of 
the  old  aih-onomical  writers  have  called  the 
jnOon.  It  is  an  oriental  word,  and  imports 
ndiitenefi,  and  was  gi\  cn  her  from  her  colour. 

hLbT^  Fart  of  tht  Heavem,  Different 
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people  mean  different  aiid  coijr''.'idlclorv 
things  by  the  fame  term.  It  ftanJj  iur  ii-.c 
parts  of  the  compaJs  according  to  the  idea  of 
diofe  who  uie  it.  With  the  aftranomcr  it  is 
the  caftern  part  of  heaven ;  with  the  geogra- 
pher the  wcfti  with  the  old  augurs  the  north, 
2nd  with  the  poet  the  fouth .  The  alli;ononier 
always  looks  louth,  the  geographer  north,  the 
aui^ur  cull,  and  the  poct  wdl  j  and  this  caufes 
the  difference. 

LEGS,  ^ am  Exprels  die  two  lines 

whether  thejT  be  ftrait  or  crooked,  which, 
touching  in  a  point>  form  the  ai^ie  by  their 
opening. 

•  LEO,  the  Lkn.  One  of  the  conftellations 
of  the  northern  hemiiphere,  and  a  very  confi* 
detable  one.  All  die  writers  of  aftronomy,  of' 
whatever  ag^  or  countiy,  mention  it,  and  it  is 
<Hicof  the  old  forty-eight  conftellations,  and 
one  of  the  twelve  figns  of  the  zodiac. 

It  is  a  conftellation  of  vcn*  ronfidcrnbie  ex- 
tent, and  contains  a  large  quant:tv  of  Itars, 
fonic  of  them  of  confidcrabie  ni-^r;:tudc,  and 
the  greater  part  of  them  very  luckily  difpofed, 
or  placed  on  confiucuous  parts  of.  the  figure. 
The  creatures  of  die  heavens  are,  many  of 
them,  very  unlilce  thofe  of  the  earth ;  die 
Bears  of  the  ftars  have  long  tails,  and  die 
Dolphin  is  as  crooked  as  the  horn  of  the  Ram; 
but  thefigns  of  the  zodiac  arc,  in  general,  bet- 
tt-r  figured  than  t!ic  other  coiiftcll.itions,  and 
lias  IS  one  of  the  btit  and  moli  regular  even  of 
thofe.  It  is  a  figure  of  the  favage  in  a  pofture 
ofrunning,  but  not  violently,  his  mane  is  large, 
and  his  taSX  twifled  or  curled  $  his  buttocks  are 
too  large,  but  that  is  eafily  pardonable,  many 
an  earthly  painter  makes  liie  fame  blunder. 
The  Lion  is,  of  all  animals,  the  Icaft  bulky  for 
his  fjzc  behind  ;  but  it  is  not  even,'  ckTi  ;ur 
t'.iat  is  naturaiiH  enough  to  be  in  that  iccret. 
L 1  The 
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The  conftcll-itions,  between  and  among 
which  the  hum  is  placed,  arc  the  T/sttle  Lion, 
Cancot,  Hydra,  the  Sextant,  the  Cup,  Virgo, 
and  Berenice's  Hair,  The  Little  Lion  it 
placed  jttft  over  die  great  one,  and  a  titde  Ibr- 
wanler,  his  head  reaches  Juft  beyond  that  of 
the  other ;  Cancer  is  hiunediately  before  him, 
diey  (bnd  face  to  face,  and  at  a  very  little  dif- 
tanccfrom  one  another.  The  Sextant  isdofe 
under  his  tore  puws,  arid  the  head  z<v\  p.- it  of 
the  bod)  of  the  Hydra  is  juft  before  thut,  or  be- 
tween it  and  Cancer.  The  Cup  is  below  the 
hinder  ftct  of  the  Ldon,  and  at  a  little  diftance, 
and  Virjgo  is  juft  behind  him.  The  Coma 
Berenices  is  a  new  conftellation  ibrmcd  out  of 
thofe  juft  over  the  Lion's  tail,  and  the  ftars 
which  it  contains  are,by  fome,  acoountedinto 
the  number  of  thofc  of  the  Lion, 

The  conftellation  Leo  contained,  according 
•  to  Uie  old  aftronomcrs,  thirt)'-five  ftars,  but 
dien  they  counted  into  the  number  thole  of 
the  Coma  Berenices ;  the  later  aftronomers 
generally  fpeak  of  die  lion  fqiarately  from  that 
oonftelbtion.  The  Lion  dienoontains,  accord- 
ing to  Tycho  Brahe,  thirty  ftars  j  Hevclius 
counted  in  it  forty-nine,  aiul  FlamHcad  has 
fet  down  no  Icfs  than  ninety-five.  Among 
thcfc  there  arc  two  of  the  hrft  magnitude,  and 
a:!i  many  of  the  fccond,  fix  or  fevcn  of  the 
third,  and  many  of  the  fourdi,  and  fifth  in  ge- 
neral die  lefler  flars  are  in  finaller  numbers 
in  proportion  in  the  Lion  than  in  almoft  any 
of  the  conltellations.  One  of  thofe  of  the 
firft  maanitude  is  in  the  brc.ifl  of  the  Lion, 
and  is  diftinguidicd  by  autliors  under  the  par- 
ticular names  of  Regulus  and  C^r  Lconis,  tJie 
other  is  near  the  extremity  of  the  tail,  it  has 
been,  by  fome,  aocountcd  only  of  the  fecond 
magnitude.  Thefe  diftindtons  are  arbi- 
traiy,  it  is  left  dum  the  other,  but  it  is  too 
large  for  the  lecond  ftze.  One  of  thofe  of 
the  fecond  magnitude  is  toward  the  lower  pait 


ofthe  neck,  and  dicothcrm  thcloins  ;  this  latter 
is  alfo  degraded,  by  fome,  into  one  ofthe  third 
magnitude.  Among  thofc  of  the  third  mag* 
nitude,  one  u  in  the  fouthern  foot,  another  the 
fouthermoft  of  three  in  the  head,  a  diird  nordi 
in  die  head,  a  fourth  the  ibuth  of  three  in  die 
neck,  a  fifth  the  north  in  the  neck,  a  fixth  an 
unformed  one,  (the  fortieth  of  Urfa  Major  ac- 
cording to  Tycho  Brahe)  and  a  feventh  fouth 
in  the  hip.  The  reft  are  difpofcd  tolerably 
regularly  over  the  body,  and  it  will  not  appear 
a  wonder  diat  a  conftellation,  fo  very  well 
marked,  fhould  be  veiy  confpicuous  in  the 
heavens. 

Tlie  Gredcs,  who  never  want  feme  part  of 

their  fabulous  hiftory  to  which  to  refer  the 
origin  of  every  one  of  the  conftellations,  and 
by  which  they  affeifV  to  place  themfclves  with 
the  world  .IS  the  inventors  of  the  fcicncc,  tell 
us,  that  this  fign  in  the  heavens  owes  its  origin 
to  the  fiamous  Ncmaean  Lion  which  Hercules 
flew.  It  is  no  great  wonder  indeed  that  thi* 
creature  ftiould  be  railed  up  among  die  ffcai^ 
for  diey  tdl  us,  that,  in  its  origin,  it  dropped 
down  from  die  moon.  Jupitei^  they  Iky,  in 
honour  of  the  hero,  and  in  commemontion 
of  the  dreadful  conflift,  placed  it  among  the 
ftars  :  but  this  is  very  foreign  to  the  intent  of 
the  inventorii  of  tlie  conftellation.  The  £jgyp- 
tians  taught  this  part  cf  affaonomy  to  the 
Gceeks,  and  it  was  from  diem  that  they  ob- 
tained die  f^;ures  of  die  conftellations,  whidi' 
they  always  retained,  whatever  flovics  they 
told  concerning  their  origin.  I  he  Kzypttana 
could  know  nothing  of  Hercules,  for  the  con- 
ftellation was  formed  ages,  beiorc  the  ftory  of 
theNcmxan  Lion  was  invented.  They  ufcd 
thefe  hgurcs  as  hieroglyphics,  and  they  Iclccled 
amoi^  the  animals.  Accordingly  Aries,  Tau- 
rus, and  the  two  Kids,  whidi  were  the  <m- 
gtnal  Gemini,  were  placed  in  the  xodiac  t» 
mark  the  dme  of  die  breeding  of  tboie  animals. 

The 
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The  Crab,  to  figure  the  fun's  oblique  defcent 
and  retrogradation,  the  way  of  walking  of  that 
animal ;  and  all  that  they  meant  hv  the  fury 
of  the  Lion  was,  that  the  fun,  when  he  en- 
tered into  that  divifion  of  the  odiptic,  occafi- 
oned  furious  heats.  It  is  thus  we  are  to  un- 
deriland  the  real  origin  of  the  COnfleUatUms  : 
all  the  Gieek  fable  is  impertinence. 

The  opinion  of  Leo's  being  the  Nemxan 
Lion  of  the  Greeks,  and  of  that  favage's  hav- 
ing been  dropped  from  the  moon,  and  after- 
wards raifed  up  to  die  iieavcjis  in  rorm  of  this 
%i,  b  univerial  among  the  antients,  and  we 
find  otie  or  Other  of  them  oontinually  alluding 
to  it.  Seneca  names  it  twice  in  this  light  in  his 
Hercules  Fureus. 

Sublimis  alioi  Luna  ufuifiet ftrasy 
ajid  much  more  expressly, 

L^pamiftrii  ^JSimta^kitt 
lienm  a  tah  cadet  HmttUui* 

Nor  did  they  con^  this  lunary  origin  to  the 
Nemxan  Lion,  or  Lion  of  tho  zodiac  ;  the 
Bull,  which  occiipicb  the  fccond  place  in  the 
zodiac,  is,  by  fomc,  comphmcnted  with  t.iic 
fime  origin,  and,  inftead  of  the  father  of  the 
^ftcond  produce  among  die  cattle,  as  the  Egyp- 
tians cotainly  conceived  it^  we  find  fomc  of 
the  old  poets  gjving  it,  as  to  the  Lion,  its 
birth  in  the  moon,  and  its  place  on  earth,  be- 
fore it  was  raifed  a  fccond  time  into  the  Iktes 
in  the  Didaean  field : 

Tewna  mt£a  nam  fydera  Ltaue 
Pngfmtus  IXSm  JwU  f»fidtrat  arua. 

The  old  aftrologcrs,  as  they  gtive  one  of  the 
twelve  months  of  cvciy  year  to  each  of  the 
twelve  principal  deities,  fo  they  alfo  com- 
mitted to  the  potei^on  of  each,  one  of  the  { 


I  twelve  figns  of  the  f.odiac.    The  Lion  was 
given  to  Jupiter,  and  from  this  ridiculous  fancy 
has  ariicn  all  that  jargon  of  aftrologers,  who 
talk  of  an  alliance  between  the  planet  Jupiter 
and  the  conftetbtion  Leo.   Thefe  are  a  fet  of 
writeis  who  often  confound  themfelves}  but 
when  they  fpeak  of  any  fing|e  fixed  ftar  as 
partalcing  of  the  influence,  or  being  of  the  na- 
ture of  any  of  the  planets,  they  mean  that 
there  is  a  tinge  of  the  fame  colour  in  the  lieht 
of  that  planet  and  that  liar.    This  is  a  nice 
obfcrvation,  but  there  is  ground  for  it ;  on  the 
Other  hand,  when  they  fpeak  of  the  analogy 
between  a  planet  and  a  whole  conftellation, 
tOKf  <mty  allude  to  dus  general  defignation  of 
the  fign  to  a  deiQr»  of  whole  name  there  hap- 
pejis  alfo  to  be  a  planet. 

'T.EO  MINOR,  sr  the  Lffr  Lhn,  One 
of  the  conitcllations  of  the  northern  hcmi- 
iphere.  It  is  one  of  tJic  new  ojics  fonncd  out 
of  what  were  left  under  the  name  oi  bicilie 
Informes,  or  unformed  flar^,  by  the  antiems, 
and  added  to  die  forty-eight  of  their  con- 
firudion. 

The  Litde  Lion  is  a  conflellatbn  of  confi* 
derable  extent,  notwithllanding  that  in  com* 
parifbn  of  its  great  neighbour  in  the  zodiac,  it 
very  well  dcfcrvcs  that  epithet,  and  it  contains 
a  quantity  of  ftars  very  fully  ( )portioned  to 
its  extent,  or  to  the  fpacc  which  it  occupies  in 
the  iicavcns.  It  would  indeed  be  difficult  to 
pick  out  a  ^Mce  ui  the  whole  hemifphere 
wUdi  is  diicker  bdiet  widi  ftars  than  diis  in 
which  the  Litde  Lion  is  now  fdaccd  to  com- 
prize them,  aldiougb  it  had  not  occurred  to 
the  antients  to  put  any  figure  there. 

The  Little  Lion  is  reprefented  in  the  fphcre 

in  that  poflurc,  which,  with  rcfpciSl  to  this 
bead,  is  called  coucliant,  a)id  the  ii-rurc  'is 
drawn  very  jid^^lv  ;  he  is  drawn  rf|i!?.ttcf!  ciown 
on  his  belly,  wiui  iui  hinder  legs  ciiawa  under 
LI  a  him, 
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him,  and  the  fere  one?,  f  rntcndcd,  the  head  a 
vfrv  little  ralfcci  and  the  mouth  ripen ;  he  is  ic- 
piel'entcd  with  a  very  bufhy  niajic  and  a  loiig 
tail  bent  down,  and  ornamented  with  a  bufli 
of  hair  at  the  end. 

The  Little  Lion  is'  fituatecl  between  the 
Great  Bear,  the  Greater  Lion,  and  ^e  Lynx. 
Theipace  lift  between  thcfc  U  F.llcd  very  ad- 
vantagcoufly  by  this  coufttllation.  He  is  placed 
juft  over  the  licad  of  Leo,  his  breaft-  and  fore 
paws  bcinc  at  a  Imall  diftancc  above  his  head, 
and  his  hinder  legs  over  his  neck.  The  Great 
JBear  is  placed  over  him  as  he  is  over  die 
Greater  Lion,  the  rig^t  hinder  foot  of  the 
Bear  is  juft  at  his  haunches,  the  left  hinder 
foot,  which  is  advanced  a$  in  walfcii^  is  at  a 
fmall  diflance  over  Us  neck ;  the  two  fore 
paws  of  the  Bear  arc  above  and  beyond  his 
head,  and  the  bent  part  of  the  tail  of  the  Lynx 
IS  juit  at  his  nofe. 

The  flars,  comprifcd  in  tiic  Little  Lion, 
are,  accondii^  tordie'aocount  of  die  accurate 
Flamftead,  fifij-three,  but  many  of  diem  are 
finall,  and  indeed  there  is  not  one  of  them  of 
the  ftrd  magnitude  j  diere  are,  however,  fe- 
veral  very  confpicuous,  and  though  tlierc  yet 
.remain  behind  the  tail  a  few  liars  which  might 
have  been  better  brought  into  it,  yet  tliolc, 
which  are  coniprixed  ui  the  out-line,  are  fo 
happily  dtTpofed,  and  many  of  them  fo  con-r 
fiderable  in  dieir  fixes,  diatdiece  is  not,  in  die 
whole  hemifphere,  a  conflellation  better  de- 
fined, or  moreealily  diftinguiflicd  nt  Hght  than 
4his.   The  largeft  fbr  in  the  whole  conftclia- 
tion  is   a  very  bright  one,   nearly  in  the 
middle  of  the  body  by  the  inftrtion  ot  the 
.hinder  thi^^h  ;   there  is  nlfo  a  very  tine  one 
between  the  knee  ot  the  tii^lit  hinder  leg 
and  the  jbended  part  of  die  tail,  «4iich  is 
julL  by  it.  There  are  five  flars  difpofed  in  a 
curve  along  the  lower  jaw  on  the  front  part 
reaching  to  the  opening  of  the  mouth,  which 


very  happily  mark  the  oat-Une  in  that  part  of 
the  figure.    'I'hcrc  arc  two  near  the  eye,  one 
at  a  i:i\:M  uiliance  above,  and  tiic  other  below 
it,  one  juft  on  die  aown<if  die  head,  and  one 
before  die  moudi,  and  one  over  die  left*  cye^ 
both  out  of  die  lines  of  die  drawii^,  but  very 
near  to  them.   There  is  one  in  the  middle  of 
the  mane,  and  fcvcril  :  1   Jt  the  edges  of  it, 
particularly  a  little  cluiler  of  three  toward  the 
middle  of  the  back,  and  at  the  edge  of  the 
mane,  in  that  part,  which  have  a  very  pretty 
eftciSt.     There  arc  a  con;  :uci  able  number 
fprinkled  over  the  feveral  parts  of  the  body, 
and  tbat'mth  great  regularity,  Icaice  any  (pace 
of  confequence  being  left  vacant}  toward  the 
top  cf  die  haunches  there  are  but  few  ftan  of 
any  great  fize,  but  there  is  amends  made  in 
t'ac  numbers  of  the  fmaller  j  there  are  feveral 
confpicuous  ones  on  the  fore  and  binder  right 
paw,  and  one  very  lalr  and  confpiciJOLis  at  the 
extremity  of  the  tail  in  the  bulh  of  hair- 
There  are,  in  particular,  five  liars  behind  the 
tail,  which  it  might  eafily  have  been  made  to 
comprdiend,  but  diey  are  eafily  to  be  marked 
as  being  behind  that,  and  over  the  haundies 
of  the  Great  Lion,  and  even  in  diis  there  is 
an  ufe  in  the  new  conftdladon. 

LEO  MARINUS.  A  name  by  which 
fome,  who  ire  fend  of  uncommon  words, 
have  called  the  conftdtadon  Cetus.  It  is  a 
name  by  which  fome  of  the  old  Latin  writers 
called  it,  and  to  fay  truth,  the  figure  is  at  Icaft 
as  like  a  lion  as  a  whr.Ie.  The  term  Se  a  Lion 
has  been  given  but  of  late  j  ear^".  to  one  of  the 
Lir  a-  fpcc  ies  of  Sea  Calf,  or  Phoca  ;  if  it  had 
been  an  old  one  there  would  have  appeared  a 
great  deal  of  propriety  in  this  application  of  ill 
for  die  fig^e,  tho*  hke  no  other  ammal  in  die 
creation,  bears  ibme  fort  of  ideinblance  lo  that 
creature,  having  a  large  mouth  and  two  fins  at 
the  brcaft  relembling  paws,   iiut  the  old  au> 
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ihort,  wlioiilSMlIhe tenn»  did  it ^pitte itnn* 
dam,  /or  diejr  have  called  it  aUb  Vtfk  Marina. 

LENS.    A  folid,  which  is  convex  on  both 
fides.    Each  ftde  of  tlif  K-iis  is  a  fcgmcnt  of 
a  fphere»  and  thcv  may  be  equal,  or  unequal 
ipheres,  aiid  tiic  luiid  IHII  dctcrniincd  by  the 
^as»  name  of  lens.   The  term  is  general, 
and  expicfles  any  folid  of  tikis  figure,  of  what- 
Ibever  materials  it  is  ccmpoied  j  but  it  is  in  a 
manner  appropriated  to  a  folid  of  this  iigiue 
made  of  g^a&.   All  glafTes  of  this  figure  do 
what  is  commonly  culled  magnify,  that  is, 
they  rcprefcnt  obje^s  ieeti  through  them  as 
if  lanrcr  thaji  they  really  are,   and  (hew  us 
tlicir  icveral  parts  more  diliincdy.    The  very 
finall  magnifying  glail^  ufed  in  wkm^pcs, 
moft  regularly  come  under  this  denoounatioa, 
as  lihey  moft  approach  to  diefigure  of  the  lentil, 
a  iced  of  the  vetch,  or  pea  kind,  fr  om  whence 
thenaroe  isderived ;  but  the  reading  glafTes,  and 
burning  glafles,  and  all,  which  magnify,  come 
alfo  under  the  denomination ;  for  their  fur- 
faces  arc  convex,  altho'  Icfs  fo.    A  drop  of 
vatcr  is  a  lens,  and  it  will  fervc  as  one.  Many 
have  ufcd  it  by  way  of  lens  in  their  mlcrof- 
copes.   A  drop  of  any  tranfparent  fluid,  in- 
doled  between  two  concave  glallcs,  acquires 
the  fiiape  of  a  lens,  and  has  iJl  its  propeRies. 
The  cryftalline  humour  of  the  eye  is  a  lens 
exacUy  of  this  kino,  it  i ,  a  fmall  quantity  of 
a  tmnfparcnt  fluid,  cniu.sincd  between  two 
concave  and  tianiparcnt  niLnibranes,  called 
the  coats  of  the  eye,  and  it  acls  as  tiic  lens, 
made  (tf  water,  would  do  in  an  equal  degree 
of  convexity.  When  we  mention  the  term 
axis  of  a  lens,  we  mean  by  it  to  exprefi  a  line 
drawn  from  the  middle  point  of  one  of  the 
convex  furfaces  of  the  lens,  and  carried  di- 
rcs5Hy  to  the  centre  of  the  other.    This  line 
'  continued  hoili  ways,  would  pafb  through  the 
cenucs  ot  thole  fpheru,  of  which  the  convex 
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fiiHaeea  of  the  lent  aire  legmenla.  And  if  » 

circular  plane  be  imagined  to  divide  the  feg* 
mcnts  of  fphercs  which  form  the  lens,  that 
plane  is  called  the  fe^^ion  of  a  lens.  When 
a  lens  is 'turned  directly  toward  an  object,  its 
axis,  if  coi.tiiiuLiJ,  would  fall  dirci^y  upon 
the  middle  pouit  oi  tliat  objecl, 

LENKUTCH.  A  name  by  which  the 
aftrologen»  and  fiich  of  die  aflranoiheH|  aa 

love  hard  names,  have  called  the  cenftella- 
tion  Caooer.  It  is  its  Turkiih  name 

*  LEPUS,  the  Hare.  One  of  the  conftclla- 
tions  of  the  rwrthem  hemifphere.  it  is  lumcd 
by  all  the  writers  on  aib:onomy»  and  is  one  of 
the  forty-e^t  old  confldlations  ;  the  know* 
ledge  ofwhich  the  Greeks  owed  to  their  Egyp^  ' 
tian  tiiftru£h>rs.  But  it  is  one  ofthe  leaft  con> 
fiderable  among  them,  whether  we  regard  its 
bignefs,  or  the  number  of  ftars  it  containS|^ 
though  that,  in  proportion  to  its  extent,  is  not 
very  inconiiderable. 

Many  of  the  creatures  of  the  heavens  are 
unlike  to  all  thofe  of  the  earth,  and  this  is 
one  of  diem.  The  dcfigners  of  die  conllella- 
tiom  have  as  good  an  hand  at  mifreprerenting 
nature,  and  making  m<mfters,  as  the  heralds. 
If  it  were  not  for  the  name,  one  would  as  foon 
take  this  for  a  tygcr  as  an  hare.  As  it  is  ufually, 
reprefented  in  thefe  drawings,  the  cars  are  in- 
deed long,  but  it  is  a  thick-bodied  animrJ, 
witli  long  legs,  and  a  line  curling  tail.  Any 
other  figure  might  as  wdl  have  contained  the 
flars  which  belong  to  it,  but  that  which  Ihould 
have  been  like  an  hare,  would  not  have  been 
the  bell  in  the  worid  for  that  purpole. 

Tbe  conftellations,  between  and  among 
which  the  Hare  is  placed,  arc  the  Great  Dog, 
Orion,  and  Eridanu*.  The  Dog  ii  btliind 
it,  but  in  an  odd  pofition,  he  i?  not  running 
upon  the  lame  plane,  but  aimolt  vertical  to  it. 

The 
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The  fore  foot,  however,  is  near  the  hinder 
part  of  thb  conilellation.  Orion  is  juft  over 
it.  Hi^  r'vjht  foot,  and  a  part  of  the  right 
leg  arc  behind  it :  his  U-ft  foot,  which  is  lifted 
up,  and  in  which  is  the  famous  ilar  Regel,  is 
juA  over  the  ears  of  the  Hare,  and  a  bent 
put  of  the  river  Eridanus  is  juft  befofe  it. 

The  old  adronomers  numbered  twdve  ilars 
111  their  conftellatton  Leput.  Tycho  gpves 
place  to  thirteen ;  Hcvdiin  has  enlargol  die 
niioiber  to  fixteeti,  and  Flamftead  makes 
them  three  more,  nineteen.  Among  thefe 
there  is  not  one  ft.ir  cither  of  the  firft  or  fecond 
ma?rnihi{?e.  There  arc  two  allowed  to  He  of 
the  th\i\\  i  the  one  of  tht  lc  is  in  the  middle  of 
the  bwly,  and  the  other  is  under  the  bell)-. 
There  are  two  others  in  die  poAerior  foot, 
which  arc  aUb>  by  fome,  called  ftan  of  the 
third  attitude}  butdiegencndiiyof  audiors 
call  them  only  of  the  fourth.  There  are  fome 
others  of  the  fourth  and  fifth,  and  indeed  of 
the  whole  number  there  are  not  more  than 
two  of  the  fixth  magnitude. 

The  Greeks,  who  arc  fond  of  referring  the 
origin  of  every  conftelf.ition  to  fome  part  of 
their  own  hlftory  or  fable,  tell  us,  that  this 
Hare  was  one  of  the  creatures  which  Orion 
ttfed  to  hunt,  and  that  it  is  dierefore  repre- 
ftnied  as  running  away  before  him,  hut  diere 
<^ru  no  Aicb  tbou^  in  ifaofe  who  deviled  die 
fign.  The  Dog  of  Orion  is  not  in  a  pofture 
of  purfiiing  or  regarding  it,  nor  is  Orion  look- 
ing down  upon  it,  tho'  it  is  clofc  at  his  feet : 
befide  that,  as  others  of  thcmfelvcs  obfen'c, 
it  was  unworthy  the  character  of  this  great 
huntiman  to  meddle  with  fo  paltry  an  animal. 
Indeed  we  fee  the  poets  of  old  time  of  a  difie- 
isnt  opinion  about  his  i^orti.  Honoe,  when 
be  talks  of  hia  gpnm^  does  not  mention  the 
Hare,  but  the  moft  defpente  amoiig  ,the 
beafis  of  prqr: 


Nec  curat  Orion  Leontt 
Ant  timidas  t^iuart  L^^mt* 

It  is  from  the  flars  of  the  conilellation  Le* 
pus  that  Sdiiller,  and  the  endiufia^  who  fel* 
lowed  him,  have  formed  die  conflcUatiiNi, 
which  they      the  Fleece  of  Gideon. 

LEVIATHAN.  According  to  Schickard, 
and  his  follower'^,  one  of  the  conftcllations  of 
the  northern  hcmujilTt  re,  but  the  name  is  all 
that  is  new,  ht  ippUcs  it  to  the  Dolphin. 
Schiller  not  content  with  fuch  cafy  innova- 
tions, alters  die  figure,  and  makes  it  the 
pitcher  of  die  Canaanitifli  woman. 

*  LIBRA.  One  of  the  confldlations  of  the 
northern  hemifphere,  and  a  very  confiderable 
one.  It  is  one  of  the  old  forty- eight,  and  is 
alfo  one  of  the  twelv  e  figns  of  the  zodiac,  or 
a  mark  of  one  of  the  divilions  of  the  ecliptic. 
Libra  is  not  an  extremely  large  conilellation, 
nor  are  the  fiars  contained  in  it  very  nume* 
rous  i  hut  there  are  leveral  of  them  of  coofi- 
denble  fize,  and  they  are  dttpofed  in  fiidi  a 
manner  as  veiy  ftrtmgly  to  maik  out  the  con- 
ilellation. 

The  figures  of  the  zodiac  are  in  general 
much  better  drawn  than  the  other  conilella- 
tions,  fume  of  thofe  are  monflrous  enough^ 
but  thefe  are  in  general  very  wdl  done,  and 
none  better  than  this  of  Libra.  It  is  repre- 
fented  in  all  the  ichemes  of  die  heavens  by  a 
pair  of  fcales,  one  of  the  diihes  of  which  is  tra- 
verfed  near  its  middle  by  the  ecliptic,  and  the 
other,  with  the  whole  beam,  is  placed  above 
it. 

The  conflcllations,  between  and  among 
which  Libra  is  placed,  are  the  Scorpion,  the 
Serpent,  Virgo,  Hydra,  die  Ceimuar,  and 
the  Wolf.  The  Scoipioo  is  immediately  be- 
hind, and  the  Vir^  immediately  before  diis 
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conlkllation.  The  head  and  fore  claws  of 
the  Scorpion  come  very  dofe  to  the  lower 
bucket,  or  bafon  of  the  two,  and  the  right 
foot  of  Viigp  treads  tipon  die  beam.  The 
Scipenttmfls  itlclf  over  one  end  of  die  beam, 
and  the  handle  which  is  tinned  that  way.  The 
tail  of  the  Hydra  comes  toward  the  fcale  that 
is  on  the  ecliptic,  and  the  Centaur's  head,  and 
the  Wolf,  are  yet  nearer  to  it,  the  latter  com- 
ing very  near  to  a  part  of  the  figure  of  the 
Scorpion. 

The  andenCB  allomd  leventeen  ftars  to  this 
confteOadon  according  to  Pbrfemy,  in  whole 
books  it  ftarnls  de&ribed  under  die  name  of 

Chelae ;  for  they,  at  tli  •  time,  protended  a  pair 
of  vaft  claws  from  the  Scorpion  into  this  fpace, 
and  made  that  conflellation  cover  two  diviHnns 
of  the  zodiac.  Tycho  Brahe  mentions  only 
ten  ftars  in  Libra ;  but  Hevelius  make;  them 
twice  that  number,  and  Flamftcad  raiies  the 
account  to  Skf-ane,  Of  tbde  there  is  one 
of  die  fecond  magnttode,  it  is  in  the  upper 
ernofdieni  ftale  toward  the  centre  of  it,  iai 
if  a  very  bright  and  beautiful  ftar.  There 
are  three  of  the  third  magnitude  all  very  con- 
fpicuous,  and  feveral  of  the  fourth.  The 
three  of  the  third  magnitude  arc  fituated,  one 
in  the  iouth  fcale,  toward  the  upper  putt  ', 
Aa  is  lb  briglit  and  laige  diat  many  call  it 
one  of  the  ieoond  magnitude.  Thefe  dlvifions 
are  known  to  lie  arlntary.  Anodier  b  among 
die  tnfbrmes,  juft  below  the  fouth  fcale, 
and  another  under  the  north  fcale ;  but  this  is 
by  fome  called  only  one  of  the  fourth  magni- 
tude. Ccrtainlv  there  is  a  clafs  difference 
between  this  and  the  firft  named  among  thofe 
of-thb  kind.  The  reft  of  the  ftars,  at  leaft 
of  die  confiderable  ones,  are  difpofeid  about 
the  body  of  the  feates  principally  ^  for  there 
are  very  few  in  the  cords  or  beam. 

It  has  been  generally  underftood,  that  the 
confteUation  Libra  was  a  kind  of  innoivatma 


in  the  heavens ;  but  there  is  great  room  to 
doubt  whether  this  be  the  cafe.  Wc  find 
die  aftronomers  of  the  feveral  ages  that  fuc- 
ceeded  one  anodicr,  of  whatever  nation  they 
were  ( the  AialMans  only  excepted)  veiy  cau- 
tious  of  altering  die  iigures  under  which  die 
ftars  had  been  arranged  by  dlofe  who  wrote 
before  them.  The  Arabians  were  under  a  nc- 
ccfTity  of  making  certain  alterations  from  their 
adherence  to  their  religion.  Their  ]?av  f  r- 
bade  them  on  any  occallon  to  draw  humm 
figures,  and,  inconfequence,  tiiey  were  obliged 
to  alter  ay  diat  di^  ibund  fuch  in  the  Cz- 
vens.  Thejr  gave  a  mule  for  Auriga,  and  a 
fea  calf  for  An«lfomeda,  and  fb  of  die  reft. 
But  among  other  nations  the  figures  have  been 
prefervcd  as  if  facrcd.  That  Libia  has  been 
altered  at  fome  time  or  other  is  certain,  and 
if  wc  except  the  Grceic  vanit)-  of  converting 
the  pair  of  kids  of  die  Egypt.^in  Gemini  into 
dieir  Cdlorand  PoUux,  diis  change  in  Libra 
is  ahnofta  fingle  inOance. 

Toexamine  It  to  die  bottom,  we  IhaU  per- 
haps find  a  pair  of  fcales  were  die  or^nal 

figure.  That  the  Greeks  were  not  acquainted 
with  any  fuch  is  certain  j  but  we  find  dicm 
among  the  Sagittaries  and  Capricorns  on  the 
old  Egj'ptian  remains,  and  according  to  dieir 
cultom  m  hieroglyphical  writing,  it  is  very 
likely  diat  dicy  did  place  a  pan-  of  fcale.  in 
equUtbrium  here,  by  way  of  denoting  the 
eipialiljf  of  day*  and  nights,  at  a  time  when 

die  fim  arrived  at  diit  pact  of  die  heavdts.  It 

is  palpable,  that  we  have  not  exa£Uf  the 
original  meaning,  for  oura  are  dirawn 
down  in  the  figure,  not  fuppoited  in  equtU- 
brio.  The  Greeks,  by  fome  accident,  feem 
to  have  loll  this  confteUation  in  the  comino- 
over,  for  they  found  the  gap,  and  wantmg 
fome  figure  for  this  poftiooof  the  zodiac,  tficy 
lengdiened  die  daws  or  foreipes  of  the  Scor- 
pion, and  canifld  them  into  thia  place.  Thu« 
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it  flood  evidently  with  tiicm  for  mar.)  sges, 
for  all  tlieir  writers  mention  Chelae  Scorpionis 
iu  the  pUc«  of  Libit.  The  Romans,  when 
they  grew  food  of  the  fcience,  were  afbameci 
to  fee  only  eleven  figures  for  the  twelve  divi- 
iions  of  dils  important  part  of  the  heavens, 
4nd  Uiey  cut  off  the  long  claws  of  the  Scor- 
pion, and  in  their  place  gave  the  hgurc  of 
their  Julius  Cxlar,  holding  a  ballance  in  his 
band,  as  we  kc  hm  rcprclcntcd  on  fcvcral  of 
his  coini.  In  aitef-timc  the  figure  of  die  em- 
peror was  thrown  cl^  and  we  have  retained 
only  the  fcales  j  aiid  have  brought  our  fchemes 
nearer*  perhaps,  to  thole  of  the  old  Egnp- 
tians ;  for  iite  fcalcs  aie  leprelcttted  in  their 
antiquities. 

The  andents,  as  they  gave  one  of  the 
twelve  months  In  chnr^:c  to  each  of  the 
twelve  principal  deities,  io  they  alfo  alloiteil 
to  each  of  them  the  care  of  one  of  the  twelve 
figns  of  tlic  zodiac.  The  Libra  fell  to  the 
ihare  of  Vulcan,  and  from  this  fingle  piece 
of  old  fupeifiition,  is  owing  all  the  jargon- of 
the  hter  afbolog^cal  wrtteis  ooncening  it. 

Libra,  the  Pclnt  of.  The  ec!i)>tic  or 
circle,  in  which  the  fun  performs  what  is 
called  his  annual  Revolution,  cuti  the  equa- 
tor, or  tiiat  great  circle  of  the  fphcrc,  which 
is  at  equal  diflanoe  fhom  cadi  «f  Ae  poles,  in 
two  points  oppojite  to  one  anodier ;  the  e- 
diptic  being  endiaed  to  the  equator  twent)  - 
thiee  degrees,  twenty-nine  flunutcs,  or  there 
about.  The  fun  is  feen  in  each  of  thelc  points 
of  interfection  once  in  the  year,  that  in  which 
he  i'ppear^  at  the  time  of  the  vrrnal  eqmiinx 
is  called  the  point  of  Ancs,  that  at  tne  auLuni- 
nal  equinox  the  point  of  Libra, 

XJBRATION,  »f  OfMrnu'  When  we 
examine  the  body  of  the  moon  by  the  naked 
eye,  as  wheit  we  view  that  of  the  fun  by  the 


aififiance  of  glafies,  we  fee  certain  fpots  on  the 
$v6ee.  /isd  if  we  apply  glafles  aUb  to  the 
moon,  we  fee  diofe  fpots  on  its  &oe  mone  dtl^ 

tinjftly.  One  of  the  Eril  diicoveries,  rdiiltil^ 
from  the  obfcrvation  of  the  fpots  of  the  Am, 
wa>,  that  it  had  a  revolution  round  its  own 
a\:j :  this  was  evident,  for  that  the  fame  *';^o?: 
v.  a>  fceii  trav  erhng  the  di(k,  aiid  difanpci! 
i.1  oiic  edge,  and,  alter  a  proper  time,  re- 
appearing on  the  other.  It  is  not  dius  with 
regard  to  the  flioon.  Whenfoever  we  look  upon 
her  we  fee  the  &me  fpots,  and  we  fee  them  in 
the  fame  lltuation.  It  is  evideott  therefore^ 
that  the  fame  dee  of  the  moon  is  always 
turned  to  us  ^  at  the  utmofl  this  little  diffe- 
rence is  all,  that  thofc  fpots,  which  alwavs 
preierve  the  lame  ittuatiun  with  regard  to  one 
another,  appear  Ibroetimes  to  approach  a  little 
towasd  the  edge  of  the  ^ipaient  diik,  and 
Ibmetimes  to  depart  finm  it  in  the  feme  litde 
proportion. 

This  little  difference  of  place  had  not  been 
()!)rcrved  by  the  earlier  ailronomets^  and  CTCA 
by  thofe  uho  have  feen  it,  has  never  been 
placed  to  tlie  account  of  a  rc\olutioa  of  that 
planet,  iioi  can  be  ;  itj  courfc  is  ol  another 
kind.  It  wa^  very  natural  lor  ihoic  wliu  iiad 
determined  that  the  fun  had  8ievolittionidKNit> 
its  own  axis,  becaufe  diejr  few  amotion  in  hit 
^cs,  to  (Seteraiine  that  die  moon  had  nofudi 
revolution,  becaufe  th^  few  her  Cpots  always 
in  tlie  fame  place.  Ail  that  thofe,  who  had 
difcovert^i  the  little  variation  of  pla:j  i;i  the 
fpots  toward  the  edec  of  the  dilk,  i:uir:jd 
from  it,  was,  th.it  iitr  globe  wa^  lulijcci  to 
certain  trcmbiuigs  or  ba].^»cings,  fueh  .vc 
flioiild  fee  in  a  bowl  when  we  changed  it^ 
centre  of  gravity  i  thefe  bahmangb  or  trem- 
blings tfaejr  called  SiraUms  of  the  moon. 

The  conjeduie  that  the  moon  h^d  n'*  re-* 
volution  about  her  axis,  from  the  fp-'vN  c-»mi- 
nuing  in  the  iame  place,  w«sni*tui.u,  l>'ii  it 
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was  raih  and  ha%.  Nature  it  voy  mUbrai 
in  her  woiks,  and  wt  Ihoidd  not  ag^  oafu< 
perfidal  xcafims,  or  bore  ippeanmoM,  to  an 
Qfiimoiiy  Aan  in  any  thing  Ihe  has  in  a  parti- 
cular manner  departed  ftom  her  couife.  We 
fee  the  fun  and  planets  revolving  round  their 
axis,  the  one  as  it  is  fixed  in  its  place,  the 
others  as  they  revolve  in  their  orbits  round  it. 
We  know  this  earth  revolves  round  her  axis 
as  one  of  tbeniy  and  to  tliat  we  owe  our  day 

.  and  i^t:  we  luiow,  tint,  even  among  the 
fixed £bn> diere are 6xaei which,  indiefiune 
manner,  revolve  raond  their  axes ;  (this  will  be 
afcertained  hereafter  under  the  article  of  nnv 
Jior%)  and  we  have  all  the  reafon  in  the  world 
to  helicve  the  reft  do  fo  too.  Why  then 
ibouid  wc  be  haiiy  to  luppofe  the  moon  alone, 
of  all  Ae  reft  of  tike  lieavealy  bodies,  to  want 
Ada  notion  ?  Wove  it  not  more  prudent  to 
wiagpne»  that  thclis  litde  motions,  which  we 
diftinguiihed  in  her,  and  which  are  ib  irre- 
gular in  themfelves,  and  fo  dtficfcsnt  fiontiiofe 
of  the  other  heavenly  bodies,  are  owing  to 
a  combination  of  two  motions,  the  one  a  re- 
volution of  the  moon  about  the  outb,  and  the 
Other  round  her  axis. 

Wn  have  no  ooeafion  to  wonder  at  the  dif- 
covcTf  of  fingidaiitics  in  the  motion  of  die 
moon  \  we  fee  her  difierent  from  the  odier 
pfanete  inmany  refpeds  j  flie  b  canied  lound 
the  earth,  and  with  it  round  the  fun :  Aeodiers 
ate  Amply  carried  round  the  fim  as  the  earth 
is.  We  have  no  reafon  to  fuppofe  her  mo- 
tions would  be  exa£lly  like  theirs  ;  and  the 
only  bodies  to  which  flic  has  a  real  analogy, 
the  fatellites  of  Jupiter  and  Saturn,  (to  be 
ipoiceo  of  heicaiker}  axe  too  vemoce  for  the 

'  coaaparifbo. 

Let  uaoonfider  what  would  be  the  efled  ot 
the  moon's  having  a  revolution  round  her  own 
axis,  during  her  having  a  revolution  monthly 
found  the  eaidu   Tins  is  what  we  oii^t  to 
Vol..  L 


fuppofe  in  eonfemitjr  to  the  lawa  of  the  other 
heavenlj  bodies}  let  us  fuppofe  it  fe  then,  and 
confider  what  would  be  the  oonfequences. 
We  are  to  confider,  that  there  is,  in  the  globe 
of  the  moon,  in  the  fame  manner  as  in  that  of 
the  fun,  an  ax!<?,  which  at  all  time?  pnfTes  thro' 
the  fame  fpoL-,  fixed  upon  tht^  furface  of  the 
nuK)n,at  the  cxtremitiesofwhurhareplacedtwo 
poles  elevated  eighty-feven  degrees  and  an  half 
above  the  plane  of  the  ecliptic,  and  dg^-two 
degrees  and  an  half  above  the  plane  of  tfaa 
moonVoihit;  From  this  it  will  follow,  that 
the  equator  of  die  moon,  which  is  ninety  de- 
grees dilWit  from  either  of  the  poles,  and 
which  alio  pafics,  at  all  times,  over  the  fame 
fpots,  IS  inclined  to  the  ecliptic  two  degrees 
and  an  half,  and  to  the  moon's  orbit  feven  de* 
greesandanhal£ 

In  the  fecond  plaoe,  letmnonfider,  thatthe 
poles  of  the  moon  aic^  at  all  times,  in  a  great 
ciide  of  the  globe  ofthat  planet  panllel  ton 
great drde  which  pafles  through  the  poles  of 
her  orbit,  and  through  tfaofe  alfo  of  the  Hiptifj 
This  we  may  call  the  colure  of  the  moon,  for 
the  fame  reafon  that  great  circle,  which  pafles 
through  tiic  poles  of  the  equinoctial  and  of  the 
ecliptic,  at  the  diftanee  of  ninety  degrees  from 
the  uiteiftdion  of  thofe  two  chcles,  is  caUcd 
tbe  colore  of  tfaefelilices. 

Let  ue,  m  the  laft  place,  fuppofe,  that  the 
globe  of  the  moon  does,  in  reality,  turn  round 
about  its  own  axis  with  a  motion  fiom  weft 

to  eaft  in  the  fpace  of  twcnty-fevcn  days  and 
five  hours  by  a  period  equal  to  that  of  her  re- 
turn unto  the  fame  point  of  the  orbit,  or  to  the 
node  of  her  orbit  with  tlie  ecliptic.  This  mo- 
tion would  be  analagous  to  the  revolution  of 
the  earth  about  hcvown  axis,  which  (he  makes 
from  weft  to  eaft,  and  returns  to  the  feme  co* 
lure  in  die  Q^ace  of  twen^-duee  houia  and  fij^ 
nunutea* 

M  m  Thii 
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This  is  not  too  hard  a  fuppofitlon,  nor  Is  I 
there  any  thing  unnatural  in  it,  and  this  will 
perfectly  explain  al!  the  varieties  of  the  appa- 
rent libratton  of  the  moon,  upon  principles 
which  ("'.'hirct  that  planet  to  the  fame  kind  of 
laws  wltich  have  place  in  all  the  reft. 

We  have  already  obfenred,  that,  in  the 
globe  of  the  moon»  its  poles,  whtdi  are  two 
degrees  and  an  half  dSftant  from  thofe  of  the 
eclipti€>  according  to  diis  hypothecs,  are 
always  placid  upon  a  great  circle  parallel  to 
that  which  paflcs  throii^li  the  poles  of  the 
orbit  and  of  the  ecliptic.  This  muil  be  kept 
in  mind  ;  thcfc  poles  ought  to  appc-ar  to  move 
about  the  poles  of  the  ecliptic  in  dcfcribing 
two  polar  circles,  which  are  r.vo  degrees  and 
an. half  diftant»  and  to  finifli  their  revolutions 
in  eighteen  years  and  feven  months,  from  eaft 
to  weft;  in  the  liune  time,  and  in  the  fame  di- 
rc<Stion,  with  the  nodes  of  the  moon  :  this  muft 
be  in  the  fame  manner,  which,  according  to 
the  Coperricnn  fyftcm,  the  1.  s  of  the  earth 
perform  their  revolution  about  tiic  poles  of 
the  ecliptic,  from  caft  to  weft,  according  to 
two  circles,  wbicii  are  tiiree  and  twenty  degrees 
and  an  half  ^ftant,  in  the  fpacc  of  twcnty-iive 
Aoufand  years.  This  is  what  cauies  the  ap- 
pearance of  a  nuition  in  fixed  ftars,  about 
the  poles  of  die  ecliptic,  in  the  fame  period. 

When  we  ha'. ''.'.ken  notice  of  iliis,  wc 
arc  to  confider,  that  tiic  poles  of  the  orbit,  re- 
prefcrtcd  on  the  globe  of  the  moon,  ourrht, 
at  times,  toappc:iron  the  ciicunircrcncc  of 
its  diiK  ;  for  the  centre  of  liic  njoon  bcino;  on 
its  orbit,  its  globe  is  fcparatcd  into  two  equal 
parts  by  the  plane  of  that  orbit,  which  there 
forms  a  circular  feEdon  j  which  fedion,  being 
fecn  from  the  earth,  placed  in  the  fame 
plane,  muft  appear  in  the  form  only  of  a  dia- 
meter, or  (bait  line ;  this  is  obvious  from  the 
known  laws  of  optics  and  perfpcdtivcs,  and 
tius  Ibait  line  muil  pais  through  the  centre  of 


the  moon.   The  poles  of  the'moon,  which  ait 

at  the  diftancc  of  ninety  degrees  from  all  the 

points  of  this  circular  fefVion,  which  rcprcfcnts 
the  orbit,  mull  be  form.-J  on  the  circumfe- 
rence of  the  diik  in  their  projicr  points. 

When  the  moon  is  in  her  nodes,  the  creat 
circle,  which  pafles  through  the  polcb  of  her 
orbit,  and  through  the  nodes,  paffirs  dfb  dim* 
the  centre  of  the  moon,  and  forms  a  circular 
kBjotif  which,  placed  m  the  plane  and  at  die 
centre  of  the  great  circle,  is  rcprefentcd  by  the  • 
diameter.  The  poles  of  the  revolution  of  the 
moon,  which,  according  to  this  hvpothefis, 
arc  in  a  great  circle  parallel  to  tli  u  which 
pafils  tlje  other  poles  of  its  orbit  a:iJ  of  t!ie 
ecliptic,  and  interfeits  thofc  circles  at  the  dif- 
tance  of  ninety  degrees  from  the  nodes,  aie 
then  on  die  circumference  of  the  moon's  diHc, 
which  cuts  the  circular  ftSdm  that  pafles 
through  the  nodes  at  right  an^es. 

T;>,ki,,g  the  four  arcs  then,  each  of  feven 
dcgiees  and  an  half,  the  north  anJ  fouth  poles 
of  the  monn  will  be  at  ninety  degrees  diftance 
from  two  ci  aiTiLtcrs.  "I  titfe  two  diameters 
will  rcprcfcnt,  in  this  cafe,  the  equator  of  the 
moon,  which  pafles  always  through  the  fame 
fixed  fpots  on  her  fitrface,  appearing  as  diP- 
pofed  in  a  right  line. 

When  die  moon  is  at  the  difbnce  of  ninety 

degrees  from  the  nodes,  the  great  circle,  which 
pafies  through  the  poles  of  its  orbit  and  that  of 
the  ecliptic,  pafTcs  alfo  through  the  centre  of 
the  monn,  and  it  there  forms  a  circular  fcclion, 
which,  being  viewed  from  ti\c  earth,  is  there 
rcprefented  by  a  diameter,  and  concurs  with 
the  colure  of  the  moon,  which  wc  have  fup-' 
pofed  parallel  with  the  great  circle  diatpatTes 
through  the  poles  of  tlie  orbit  and  of  die 
ecliptic.  The  poles  of  the  globe  of  the  moon 
may  therefore  be  there  reprcf.  :,;  I  on  the  dia- 
meter, nnd  we  cafily  JctcrniinL-  their  fituntion. 
VVlieii  the  nu)on  is  in  iicr  grcatelt  latitude 

north. 
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noitli,  ^  i^ane  of  lihe  ecHptic  i»  toward  the 

Ibuth,  with  regard  to  the  plane  of  the  orbit ; 
and  the  north  pole  of  the  ecliptic  will  be  then 
reprefcntcd  on  the  apparent  hcmifphere  of  the 
lunar  globe,  and  the  louth  pole,  which  is  its 
oppf  fite,  on  the  dark  hemifphcrc,  at  the  uif- 
taiice  of  about  live  degrees  frwn  the  fouth  pole 
•of  die  orint  towards  the  north.  The  nonli 
pole  of  die  moon's  equatm,  which  is  fisven 
degrees  and  an  half  diftant  from  the  pole  of 
her  orbit,  and  two  dc^jpees  and  an  half  from 
that  of  the  ecliptic,  will  then  be  in  the  appa- 
rent heniirpl'iCrc  of  the  moon,  nnd  the  luuth 
pole,  which  is  oppofitc  to  it  iji  the  hcmifphere, 
which  is  hid  from  us.  The  plane  of.the 
moon's  equator,  which  is  at  an  equal  diflance 
from  its  two  poles,  will  dierdbre  be  alwajn  re- 
prefented  by  an  elllpfis  :  juft  on  the  contrar}', 
when  the  moon  is  in  its  greateft  fouth  latitude, 
the  plane  of  the  ecliptic  is  toward  the  north 
with  regard  to  the  pluiic  of  the  orbit.  The 
north  pole  of  the  ecliptic  will  theicfurc  be 
then  reprelented  on  the  hcmifphere  which  is 
hid  from  us,  and  the  ibuth  pole  will  be  on 
die  apparent  hemifphere ;  whence  at  follows, 
diat  the  moon*s  equator  will  appear  in  form 
of  an  ellipfis.  In  this  cafe  we  iball  fee,  that 
the  fpots,  which,  when  the  moon  was  in  her 
nodes,  appeared  to  be  Jifpofed  in  a  right  line, 
will  appear  now  .i.cotding  to  the  dire<5tion  of 
an  ecliptic  or  oval  line. 

In  the  other  fuuations  of  the  moon  out  of 
her  nodes,  anJ  licr  greateft  digreifion  from  the 
ecliptic,  the  poles  of  her  globe  will  be  placed 
on  pandld  Uoes,  and  the  dicles,  which  repre- 
fent  die  ecliptic  and  die  equator,  will  tranf- 
form  diemi^vcs  into  more  or  IcA  open  dliplcs, 
according  as  the  moon  is  more  or  left  diftant 
Irom  her  nodes. 

WTiile  the  poles  of  the  moon's  r!;!obe  per- 
form their  revolutions  from  welt  to  eall,  the 
colure  of  the  moon,  on  which  thofe  poles  arc 


placed,  and  which  'is  reprdented  hj  a  flrait 
line  when  that  planet  is  at  the  dil^ance  of 

ninety;  de^^rees  from  the  r.oJ»<;,  turns  alfo  in 
tlic  'i.imc  way,  and  transforms  ititlf  into  nn  el- 
lipfis, the  breadth  of  which  incre  s'ts  till  the 
moon  being  arrived  at  her  node,  it  conforms 
itfelf  to  the  eaftcrn  edge  of  that  planet ;  and 
as  that  oolure,  which  is  feted  on  the  futface  of 
the  moon,  palfes  aJwafs  through  the  fame 
fpots,  It  follows,  diat,  if  the  moon  had  indeed 
no  revolution  about  Its  own  axis,  we  (hou!d 
riot  fee  thefe  fpots  keep  their  places,  butlhould 
ice  tliein  pafs  fuccclli'.  civ  i'lom  the  weflcrn  to 
tlic  eartcrn  edge  of  the  moon,  ;ind  return  again 
to  tlic  fame  place  after  the  retuj  jj  of  the  moon 
to  the  nodes.  Thb  is  contrary  to  what  we 
obferve  in  the  moon,  for  we,  at  all  times,  lee 
very  nearly  the  lame-  furface  and  die  laime 
fpots. 

It  is  nccellary  dierefere,  in  order  to  explain 
this  nppearance,  that  we  fuppofe  the  moon 

has  a  revolution  about  her  own  poles,  with  an 
equal  and  unif  orm  revolution  from  welt  to 
coll,  which,  beljig  viewed  from  the  earth,  will 
be,  from  caft  to  welt,  m  a  direction  contrary 
to  that  of  her  coluie's  apparent  motion.  This 
contrary  motion  cannot,  however,  hinder  but 
that  thole  fpots,  which  are  near  the  pole  of 
the  moon,  or  thofe  parallels,  which  they  de- 
fcribe,  being  ver>'  fmall,  fhall  be,  at  all  timc^?, 
carried  toward  the  eafl  by  the  colure,  in  fuch 
manner,  t)\at  tiie  motion  of  thefe  fpnts  about 
the  axis,  which  they  pcifonn,  in  appearance, 
weftwant,  cannot,  by  any  means,  compenfate 
the  contrary  motion  $  bat  ihey  ferve  to  mo- 
d^  die  firiftneft,  firnietlmes  decieafing,  and 
fometimes  augmenting  it. 

This  compcnlation  can  never  be  juft,  ex- 
cept  when  it  happens  that  the  fune  arcs  of  the 
parallel  make  equal  angles  with  the  |x>lc  of 

the  moon  and  the  polcot  Its  orh't.    This  Is  a 
tiling  that  can  happen  very  rarely,  and  tluc 
AI  m  2  when 
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when  it  Jn  -,  v.r  l  s  in  an  inftant.  It  is  for 
this  reafon  that  tiiib  Uuglc  caufc  produces  fc- 
vcral  balancings  in  longitude  as  well  as  in  la- 
titude. But,  befide  this,  there  is  another^ 
caufe  which  g^tly  aSSoQs  thefe  balancingst 
and  elpecially  in  longitude :  this  is,  that  the 
motionSy  which  are  made  about  the  poles  ot  the 
moon,  are  nearly  equal  in  equal  times ;  wlnlc 
the  angles,  wluch  the  motions  of  the  culurc 
make  with  the  pole  of  the  orbit,  have  the  fame 
ir.equalttics  with  the  apparent  motion  of  the 
moon  about  the  zodiac,  and  thefe  may  arife 
to  feven  d^m  and  an  half. 

Finally,  when  the  modon  of  the  moon  is 
lapid,  the  motion  of  the  colurc  in  the  a|qa- 
rent  dlfk  of  the  moon,  which  is  made  toward 
the  eaft,  takes  fomcthinj^  from  the  motion  ot 
the  globe  about  its  own  axis,  which  is  appa- 
rently wcitwaru  ;  and  when  the  motion  of  the 
moon  is  flow,  die  motion  of  die  globe,  to- 
ward the  weft,  takes  firom  die  motion  of  the 
colure  toward  die  eaft. 

The  pole  of  the  ecliptic,  according  to  die 
moftfimplehypothefes,  anrvver<;,at  all  times,  to 
Jome  one  fixed  ftar,  and  the  fame  fixed  ftars 
arc,  all  times,  on  the  ecliptic,  or  on  its  paral- 
lels. This  is  the  reafon  why,  in  the  Copcrnican 
f)  rtcm,  the  poles  of  the  earth,  fixed  upon  its 
lurfacc,  move  round  the  poles  of  die  edipdcin 
twenty-five  thoufand  years,  or  thereabouts, 
and  tibis  in  a  drde,  which  is  finty>4ix  degrees 
and  ei^t  minutes  d^ant  from  its  poles.  This 
IS  the  real  motion  which  forms  the  appearance 
of  a  revolution  of  the  fixed  ftars  about  the 
poles  of  the  ecliptic  in  this  fpacc  of  twenty- 
five  thoufand  years,  and  makes  their  dcclina- 
tion-dittancc  f  rom  the  pole  vary  forty-fix  de- 
grees and  eight  mtnules  in  the  ^^ace  of  twelve 
duxiland  five  hundndf  fi^iich  is  aboul  diehalf 
ol  dits  revolution. 

For  the  fame  reafon  die  polcsof  die  moon, 
fixed  on  die  finteof  diemooo's  gM^^  bh^' 
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ing  their  revokidoos  abwt  die  polei  of  die 
ptic  in  eighteen  years  and  an  half  in  a  cir- 
cle, which  is  two  degrees  and  an  half  diflant* 
leprcient,  with  regard  to  the  moon,  a  revclu- 
don  of  the  fixed  ftars  about  the  poles  of  the 
edipdc  in  eighteen  years  and  an  half,  which 
makes  their  declination,  or  diftancc  from  the 
pole  of  the  moon,  vary  about  five  deuces  in 
nine  yeare. 

IJCjHT.     According  to  tlw  Newtonian 
dodfine,  confifts  of  extremely  finali  difiinfi 
parts  of  matter,  which,  moving  with  a  vaft  ra- 
pidity, make  their  way  into  our  ejres,  and  im- 
pre&,  upon  die  internal  parts  of  them,  that 
modon  which  excites  in  our  mind  the  fen£i' 
tion  of  feeing.     This  light,  in  fome  cafes, 
comes  diredtly  and  immediately  from  the  lu- 
minous body,  as  that  from  the  fun  or  candle, 
or  elfe  it  is  tranfmittcd  to  us  by  means  of  ano- 
ther body,  containing  in  itfelf  no  light,  but  re- 
coving  it  from  the  other.  This  is  the  cafe 
widi  regard  to  die  moon,  which  u  an  opake 
body,  but  hdng  enlightened  by  the  fun,  die 
light,  emitted  from  that  luminous  body,  and 
falling  upon  the  opake  matter  of  which  the 
moon  confifts,  is  thrown  back,  and  fcattered 
every  way.    The  fame  is  the  cafe  with  a 
looking-glafs   itfelf,    an  opake  body,  but 
which,  receiving  light  fi-om  a  candle,  rcfledls, 
or  Icatters  it  every  way.  Bodies,  in  themmves 
luminous,  as  die  fun  and  canill^  are  continu- 
ally emitting  thefe  paiddes  of  light;  bodies  in 
themfelves  opake,  as  the  moon  and  the  looking- 
glafs,  continue  to  reflcd  light  no  longer  than 
while  they  receive  it  from  the  others.  The 
progreffive  motion  of  light  is  extremely  fwift, 
but  it  is  not  inllantaneous,  it  takes  fome  time 
in  paffing  from  one  body  to  another.  That 
portion  c£  ligjlit,  iHiidi  lidls  upon  an  opake 
body  at  once,  is  called,  by  aftronomers,  a>> 
lenponry  ligjits  frgm  diia  ^tff  ^iffinc'^ 
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k  in  liaocdSon  on  k  accodBng  to 
this  motion  from  the  other  body  j  this  they 
call  fucceflivc  light  ;  and  any  the  Icaft  por- 
tion of  light  which  c?.n  be  conceived  to  a<5t, 
or  to  he  a<5^ed  upon  aionc,  and  by  itfelf,  is 
called  a  ray  of  light. 

Light.  Raysof  li^t^  which  «e  of  diflRf" 
rent  degrees  of  lefzangibilii^,  ivhen  refleOed 
from  opake  bodies  to  our  cyes»  do  excite  in 
iu  icn&doiu  of  different  coloim.  When  all 
the  rays  are  abfojbed,  except  the  leaft  re- 
frangible, and  thcfe  alone  are  refloated  to 
our  eyes,  they  give  us  the  fcnfation  of  red. 
On  the  contrary,  when  the  moit  retrangible 
rays  are  akme,  or  only  in  the  greatell  quan- 
ti^,  the  reft  being  abforbed,  wc  then  fee  a 
violet  orfour.  Thefe  «e  thetwo  extiemeB»  and 
between  thefe  are  fbnned  all  the  other  oolourB, 
according  to  the  greater  or  lefl'er  degree  of  re- 
frangibility  in  the  rays  of  light.  The  rays 
therefore  which  gives  us  the  red,  are  the  leaft 
refrangiblf,  and  thofe  which  gives  us  the 
violet  coluui  are  the  moft  refrangible  of  all  the 
rays,  becauTe  the  iQoft  refrangible  are  the  laft 
to  be  refle^bd,  and  vice  vcrfiu  The  rays  which 
produce  the  imecmedtate  colotirs»  as  orange, 
yelloWf  g^een,  and  falue»  are  hence  ^  to  be 
of  intermediate  degrees  of  refrsnpfailily)  of 
firtuch  thefe  colours  are  marks. 

As  all  light,  and  confequently  all  rays  of 
light,  confift  of  minute  particles  of  matter,  it 
is  probable,  that  the  r^  rays  confift  of  the 
largeft  particles,  and  the  violet  coloured  of 
iSbit  findlcfti  and  die  intermediate  oolouied 
gty9  of  panicles  of  intennediate  magnttiide  in 
didferentdc^xesi  anditis4iora(bfiippofition 
to  ims^ne,  that  thcfe  ra)  s,  compofcd  of  par- 
ticles of  dtrFcrcnt  bignefs,  falling  from  that  part 
of  the  eye  called  the  retina,  exctie  different 
vibriiiions,  and  that  from  thdC  arife  OUT  iicuife 
tii  diiicreat  cglouis. 
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^LIMAX,  OtnaUiSmttl.   A  conftelhttiMt 

offered  to  the  aftronomical  world,  and  com- 
pofcd of  certain  confpicuous  unformed  ftars 
near  the  foot  of  Orion,  and  under  the  Erida- 
nus.  It  is  a  conilellatiun  of  iinall  extent,  and 
cofitssutts  only  a  few  ftars ;  but  feme  of  thefe 
are  very  coofiderabte  and  bright  ones. 

The  creature,  under  whofe  out-line  diey  are 
ananged,  is  the  black  naked  lhail,  which  is 
frequent  in  gardens  and  damp  places,  and  ts 
dcfcribcd  by  all  the  naturalifts.  The  ftars  are 
difpofcd  principally  toward  the  head,  and  to- 
ward the  lower  part  of  the  body,  the  middle 
is  Icfs  ciuractcrifed  by  them. 

The  conftelUtion  Limax  ftands  between 
Orion,  the  Hare,  and  the  Eridanus.  Its 
held  comes  up  toward  the«dge  of  the  river^ 
at  feme  diftance  from  the  foot  of  Orion,  and 

its  body  falls  at  fume  diftance  before  the  head 
and  fore  feet  of  the  Hare.  The  tail  points  at 
another  part  of  the  Kridanus  after  its  firft 
bend  j  but  this  is  at  a  very  confiderable  di- 
ftance. In  all  this  Ipace,  however,  there  are 
no  very  remarkable  ftajs,  nor  indeed  any 
where  elfe  about  it 

The  confpicuous  ftars,  of  which  the  con- 
ftellation  Ltmax  is  compofcd,  are  trine.  Their 

exad  pl'tce^  may  be  feen  in  the  6gm  given 
in  the  fame  plate  with  that  of  Orion.  In  ge- 
neral they  arc  difpofcd  as  follows.  There  is 
one  at  the  extremity  of  the  head,  one  at  the 
hiiidcr  part  of  it  iicar  the  out-line,  and  thcfe 
are  both  large  and  bright  ones.  A  littk  di- 
ftant  from  thefe*  near  die  oppoiiee  out>line» 
toward  die  hinder  partof  the  head,  are  two 
final!  ftars  placed  near  one  another,  after 
thcfe  is  a  vacvit  fpace  in  the  figure,  till  to* 
ward  the  lower  part  of  the  body,  where  there 
is  in  the  out-line  a  fmgle  large  and  confpi- 
cuous ftar ;  a  little  lower  tlian  tliis,  and  at  the 
oppofue  out-linc,  ftand  three  in  a  cluftcr  to- 
gether i  die  laft,  which  is  alfo  a  tolerably 

large 
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Ik^  and  bii^t  one,  is  at  the  tip  of  dijB 
tell. 

LINE.  The  aflronomcr  borrows  this 
term  from  the  niatiianaucian,  and  exprefles 
by  itdiat  magnitude  or  quantity  which  is  con- 
fidered  as  extended  only  in  len^h,  without 
conncding  with  this  any  idea  of  breadth, 
depth,  or  thicknefs  }  it  ferves  him  for  admca- 
furemenr,  or  for  defcription.  In  this  fenfe 
the  wort!  line  will  be  found  to  cxprefs  an  idea, 
and  not  any  thing  that  is,  or  can  be,  an  im- 
mediate ohjcft  of  the  Icnrcs.  Since  th«'y  can- 
not take  in  any  idea  of  a  line  which  has  not 
bieadth  as  well  as  diickneis;  but  in  the 
fflind's  eye  it  does  veiy  well,  and  is  peiie6Uy 
underfloodj  it  a  alfo  beft  underftood,  and 
bed  applied  dius,  becaufe  we  confound  our- 
fclvcs  in  nice  difquifitions,  by  adding  ideas 
which  arc  not  necefiary  to  the  fubje^>. 

If  we  draw  a  line  upon  paper,  in  order  to 
make  it  vifiblc  to  the  eye,  we  give  it  breadth, 
and  accuidiiig  to  the  fincneis  of  the  itiokc  it 
has  lefs  of  this,  but  iHU  it  had  fume :  take  tiiat 
•away,  and  die  eye  can  no  more  perceive,  than 
the  pen  could  make  it.  But  ftom  die  paper 
let  us  raife  this  line  into  an  djeft  of  the  un- 
derftandii^  let  us  coofider  it  as  extended 
from  one  body  to  anotfaeTy  and  we  no  longer  find 
any  idea  of  breadth  neceflary.  In  thi'^  confidcra- 
tion  It  ferves  for  the  mcafuring  the  diibncc 
of  one  of  thofe  bodies  from  the  otiicr,  from 
the  one  to  the  other  of  which  it  is  extended, 
and  breadth  is  not  neceflary  to  Ais,  only 
length.    When  we  add  bicadth  to  it,  be 
that  ever  fo  titdc,  we  complicate  the  idea ;  it 
is  then  no  longer  a  line,  but  a  fupcrficies  or 
fuitacc.    The  aftronomer  ufcs  a  line  in  its 
proper  fenfe  to  meafure  the  difVancc  of  one 
ftar  from  another  j  to  this  purpofe  he  ima- 
gines to  himkif  a  line  drawn  &om  one  of  thofe 
fiars  to  the  other,  and  in  tUa  line  he  doea  not 


coneeire  any  breadth,  nor  any  thkknels. 'AB 

the  ufe  to  which  he  puts  it  is  to'meafiire  the 
diftancc,  and  this  may  be  done  without  breadth 
or  thickncb  in  the  line,  which  ferves  as  the 
means  di  mcafuring,  hnce  for  this  purpof^* 
tlicre  is  only  required  length.    This  is  a  gene- 
ral defcription  of  a  line,  corJidcied  ai  a  line, 
as  quantity  extended  in  length  only  i  but  al- 
though we  deny  to  this  line  other  furiace  or 
folidity,  either  dq»th  or  breadth,  its  diredioiQ 
may  ftiU  vary,  and  according  to  this  variatkn 
the  afhvnomer  confiders  it  under  feveral  new 
;  names,  or  term^,  exprefling  the  difference, 
^i'hus  it  may  be  either  yfn.//  or  aic^Ufd.  The 
Hiit  is  called  a  right  lim^  die  Iccond  a  cut'T'e 
Un€y  or  atrve,   T)xt  ftrait  line  is  limited  to 
no  bounds  in  its  extent  lengdi-wife.  We 
may  conceive  it  as  extended  from  the  midifie 
both  ways  to  any  given  diHance,  and  meafiir- 
ing  the  difbmce  we  have  the  leag^  of  the 
line  ;  hut  as  fpacc  is  unlimited,  we  may  alfo 
conlidcr  it  as  exfcnded  without  bounds.  In 
this  fenfe  it  is  called  an  mdcUmtc  Ime,  or  bv 
fimie  an  infinite  line.   To  talk  like  a  geome- 
trician, it  would  be  ta£y  to  extend  the  ooofi- 
deiation  <^  a  lmeunderathoufimdotherd^ 
nominations,  and  as  many  figures  and  fda^ 
tions  ;  but  this  will  be  fufEcicnt  for  the  un* 
derilanding  it,  as  ufcd  by  the  aftronomer. 

Line  is  alfo  a  term  by  which  our  failors, 
and  after  them  feme  writers,  call  the  equator. 
This  is  a  circle  iuppofed.  to  be  drawn  round 
the  earth,  at  equal  diftaooe  fran  the  two 
poles,  and  OQfife(|ttendy  to  divide  tlie  eaith 
equally  into  a  northern  and  foudicm  hevN 
fphere.  When  a  ihip  laUi  over  diii  they  call 
iccnffii^tfaeline. 

LINES.  A  term  under  which  are  com- 
prifed  fourteen  flars,  fttuatcd  bctn  ccn  the  two 
fiihes  in  tlie  conflellation  Pikes.  Five  oi  thefe 
aieieckoiiedindienorthem»  andnineiathc 
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Mhecn  line.  There  Is  a  bright  Aar  that  fe- 
fmu»  thefey  it  is  called  the  KnoC  See 

PiSCBS. 

Lines,  parallel.  They  are  two  lines  run- 
ning at  equal  dtllances. 

LINON.  A  name  bjr  whidi  fome,  who 

are  fond  of  unuAial  words,  call  that  part  of 
conflellation  Fika^  which  oonfifts  of  the 
cord  or  firing  that  ties  them  to  one  another  ; 
others  call  it  Hermedone,  Syndetmus,  and 
Arpadooe.   They  are  all  Greek  names. 

»  LION.  One  of  the  confidlationB  of  the 
narAem  heniii^;ibefey  and  one  of  die  twelve 
(^g;ns  of  the  aodiac*  Fvmn^MoHtfktfian^ 
foe  At  artidt  Lro. 

•  Lion,  little^  the  Little  Lion,  or  LrJJer  Lion. 
Leo  Minor  is  one  of  the  new  conftellations  of 
tJie  northern  hemilpherCj  which  Hcvelius 
added  to  the  forty-eight  old  ones,  forming 
them  out  of  the  Stcllse  Informes,  or  Unform- 
ed flan.  This  ftanda  between  the  Great 
Licm  and  the  Great  fiear,  and  contains  a 
very  confiderable  quantity  :  '  ih.rs.  There  is 
indeed  hardly  any  fpacc  ii)  the  hemirphere 
more  thiclclv  fprinldcd  with  ftars  than  this, 
which  was  U)r  fo  many  ages  kit  unoecupittl, 
and  in  \vhiv:li  tlic  Lcl'cr  Jyion  is  now  placed  ; 
yet  even  thi^  dues  not  take  in  fo  many  as 
mi^t  have  been  wiflied  of  that  unfonned 
mimbcr,  tboi^-it  tderaUy  well  iiUs  the 
Ijnce.   Sti  thi  artuU  Lbo  Mikor. 

LITRA.  A  n.unc  by  which  fome  call  the 
ccnflcllatioo  Xvibra.  .  It  is  one  of  its  Greek 
jp^mes. 

^LIZAllD,  lattrtB,  Oneofthenew  con- 
fiellationi  of  the  noKthcm  heoii^heie*  It  is 


one  of  thofe  which  Hevclius  added  to  die  , 
forty-eight  old  ones,  having  defigned  than 
out  of  what  were  called  the  unformed  liars  in 
the  otlur  catalogues.  The  Lizard  is  placed 
near  the  tail  ol  the  Swan,  and  contains  fix- 
teen  ilaia.    See  the  articU  Lac£KTA. 

LONGITUDE.  The  fovowite  method 

of  finding  the  longitudes  of  places:9  by  die  ob- 
fLrvation  of  the  fame  phcenomenon  in  the 
heavens,  in  remote  parts  of  the  world,  i-; 
owing  to  tl\is  principle,  that  a  certain  num- 
ber of  degrees  on  the  great  circle  of  the  earth, 
anfiveringotaffly  to  a  ccftain  portbn  of  time, 
die  diflances  may  be  counted  as  well  by  die 
dme  as  by  the  mealiire  of  fpace.  In  this  com- 
putation we  are  to  allow  fifteen  d^iees  to 
an  hour,  for  that  is  the  proportion,  and  all 
the  red  is  eafy. 

The  liour  circles,  and  the  hour  femi- 
circles,  by  the  attention  to  which  this  admca- 
furement  is  made,  are  on  this  pnncipie.  We 
are  to  conceive,  in  the  firft  place,  tweh  c  great 
circles,  fo  difpofcd,  that  they  (hall  divide  tlie 
equator  equally,  diat  is,  into  twenty^oitr 
equal  parts,  all  them  paiSng  tbrou^  the 
two  poles  of  the  earth,  and  one  of  tlie  twelve 
being  the  meridian  of  fome  given  place.  Theie 
arc  the  hour  circles,  with  refpecFt.to  that  place, 
the  meridian  of  which  is  one  oi  them,  and  as 
c\cr)  ir.cridian  is  divided  by  the  two  poles  of 
iJie  earth  into  two  fcmicirclcs,  fo  tlicfc  twelve 
are  by  thofe  two  poles,  tlirough  bodi  of  which 
tfaqr  pals,  divided  into  twenty-four  femiciides* 
Now  if  we  compute  the  parts  of  the  equatoi*, 
as  divided  into  tlirec  hundred  and,  fixty  de- 
grees, like  idl  other  circles,  we  (hall  iind  that 
fifteen  is  a  twenty-fourth  pr.rt  of  ih:s  whole 
three  hundred  and  fixty,  and  coalcciULnliy  the 
equator  being,  as  already  obfcrved,  divided 
into  twenty-four  parts  by  thefo  cirdes,  each 
of  tbefe  divifiom  oiu^  contain  a  ipace  n^uai 

to 
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to  fiAem  digrees,  or  to  a  tVr^nty  fourth  part 
of  the  hundred  and  fixty.  Therefore,  in 
other  words,  an  arc  of  the  equator,  contained 
betweenanytwo  of  thefehourfemicircles  nearell 
to  one  another,  is  fifteen  degrees.  This  is 
the  great  admeafurement,  and  from  this  all 
the  reft  follofws. 

We  know  that  the  rotation  Of  the  earth, 
or  her  revoliitiony  on  her  own  axis,  is  per- 
formed from  well  to  caft,  and  confequently 
the  places  of  thefe  hour  fcmlcircles  wi!!,  by 
that  rotation,  be  brought  one  after  in  other  to 
point  dirc<ftly  at  the  fun,  and  this  i  i  tlie  courfe 
j>uintcd  out  by  that  rotation.    Now  each  of 
tlieA:  being  of  fifteen  degrees  diftance  from 
diat  which  ia  neareft  to  it,  and  an  hoar  in 
the  periodical  levolution  of  the  eardi  on  her 
axis,  bang  equal  to  fifteen  dcgpees,  the. plane 
of  every  one  of  them  will  be  brought  to  point 
direftly  at  the  fun  an  hour  after  the  plane  of 
that  femic!rcl<?  which  is  next  to  it  toward  the! 
eaft,  has  pointed  dire^tiy  at  the  fun  :  and  tliis 
will  be  the  cafe  exa^y  in  the  (sane  manner 
with  rcfpea  to  the  fixtil-ftan,  land  fo  the 
other  in  the  heavem*  Hie  iMe  twenty- 
four  meridian^  of  which  th«t  of  the  place  b 
one,  wnJI  tiius  paf$  ovct  the  centre  of  the  fun 
in  the  courfe  of  a  natuml  dsv,  nnd  this  at 
the  cxa£l  diftance  of  an  houi  from  one  an- 
other i  their  difbncc  firom  one  another  beuig 
fifteen  d^^ees,  and  fifteen  degrees  being  an 
liouf  in  t£s  manner  of  adnealiiiement:  and 
after  a  fuoceflian  of  die  whole  fttiei,  the 
earth  will  punfiually,  at  the  ictum  of  the 
feme  hour  the  next  day,  come  to  the  fame 
place  in  the  meridian,   and  the  hour  circle, 
which  before  5X)inlcd  at  the  iemlcircle,  again 
directly  pomt  at  it.    And  the  mciidia/i  ot  any 
place  is  brought  to  point  dire^^tly  at  the  fun, 
looner  or  later  than  that  of  the  given  place, 
hy  a  time  eanfily  proportioned  to  its  diftanoe^ 
an  hour»  if  it  be  fifteen  dep«i>  and  mom 
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than  an  hour»  or  lela  than  an  hour,  exa^tiy 
in  proportion,  as  It  ismOTe  OT  Icfs  tiuui  fif- 
teen degrees  distant. 

The  ufe  of  thefe  hour  circles,  as  appro- 
priated to  the  divifions  upon  the  equator,  is 
very  evident ;  and  as  they  expreft 
cettun  equal  divifions  wfoa  the  equator*  die 
longitude  of  places  may  be  as  well  fet  down 
as  by  the  common  form  of  degrees  and  mi- 
nutes.   And  thu«!,  whatfoever  be  the  givrn 
place,  or  the  occafiona!  fir^fl  or  threat  meri- 
dian, the  diftance  of  any  place  from  that  ui 
time,  or  dfeB'Iongitude  of  diet  piaoe  expiefled 
in  time,  is  die  number  of  houis^^ninntes,  and 
ftconds,  by  which  the  meridian  of  diet  plaoe 
is  diftant  from  that  of  die  other.   Thus,  if 
we  fuppofe  diis  city  of  London  to  be  die  place, 
whofe  meridian  is  one  of  the  twelve  equal 
circles  that  are  the  hour  circles  of  the  divi- 
iion,    if  we  loolc  at  any  pkcc,  whofe  meri- 
dian is  forty-five  d^;rees  diftant  to  die  caft 
upon  the  equator,  wo  fliall  find,  diat  the  fin 
is^diiediy  over  die  plane  of  die  meridian  of 
that  place  ocadly  three  hours  before  it  is  over 
the  plane  of  that  of  London,  becaufii  fiAecn 
degrees  are  equal  to  an  hour  j  and  there  are 
three  times  fifteen  in  five  and  forty.    Now  if 
We  have  a  mind  to  lay  what  is  the  longitude  of 
this  place,  we  may  with  equal  propriety,  and 
equal  accuracy,  delbilie  this  by  ttine,  or  by 
fpace}  far  if  we  lay,  diat  dds  place  »  in 
diflance  five  and  fijr^dsg^faas  eaft  of  T^ondcm  j 
or,  if  we  fay,  diat  it  is  three  hours  caft  of 
Londcm,  the  meaning  is  the  fame,  and  it  is 
as  accurately  conveyed  as  if  we  fpoke  by  the 
number  of  degrees,  every  one  knowing  that 
fifteen  degrees  fpoce,  and  an  hour's  time  in 
the  revolution  of 'die  cardi,  on  her  own  axis, 
are  equal.  And  as  hours  may  be  divided  into 
nanutes  and  feoondSy  as  accwratdym  degrees, 
die  mcafive  is  not  fimited  to  rouiid  numfaen, 
I  orevcndiftanocs^  bucfaves  as  weil  for  the 
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irregular  or  unequaL  In  4us  cafe  we  mzy 

eidicr  continue  the  meafure  of  the  didance 
edhvard  ail  round  the  globe,  and  admit  no 
other  terms ;  or,  with  refpeft  to  places  that  lie 
not  very  i  emr)rp  to  die  weft  of  the  given  place, 
wc  may  count  both  ways.  It  will  be  plain, 
that  tl|e  hours  will  ferve  for  this  purpoTe,  as 
wdl  as  die  degrees.  For  if  any  place  be  at 
tiiirtjr  degrees  weft  of  Londoo,  the  fiin  will 
diere  come  to  die  meridian  juft  two  hours  la- 
ter dian  it  does  at  London,  the  hours  and 
degrees  being,  in  this  rcfpcd,  commcnfurarc  ; 
and  to  exprcfs  that  diilance  wc  may  as  pro- 
perly fay,  th:it  tlie  place  in  qucltion  is  two 
hours  diliancc  in  longitude  wcit  Iruin  London, 
as  hy,  that  its  longitude  is  thirty  degrees  weft 
of  tiut  place* 

Now  imih  reeled  to  finding  the  loi^- 
tudes  of  places  by  time,  it  follows  veiy  plainly 
from  thcle  d)fervatioiis«  For  if  two  perfons, 
in  two  remote  places,  obferve  any  inftan- 
tnncfjus  appearance  in  the  heavens,  and  after 
coiTipLire  their  obfen^atinns,  the  time  at  which 
this  was  icen  at  each  place,  will  give  the  di- 
Bunat  of  thofi;  two  places  in  longitude,  be- 
caafe  it  is  very  plain,  by  die  before  mentioned 
ohlsrvstioiis,  that  every  hour  of  time  anfivcrs 
to  fifteen  degrees  in  meafine^  and  coi^uent- 
I7  every  part  of  an  hour  to  fi>  mafqr  propor- 
tioned degrees,  or  parts  of  a  decree. 

It  is  not  neceflary  to  this  purpofe,  that  the 
two  places  where  the  obfervation  of  the  ap- 
pearance; ni  the  heavens  is  made,  ihould  be  in 
the  fiunc  parallel,  or  at  equal  dtflance  from 
tiip  equator  j  for  it  ia  a  firft  principle  in  the 
dodrine  of  meridians,  that  ^  places,  which 
lie  under  tbe.fame  meridian,  have  the  fun  at 
the  fame  moment,  and  this  is  extended  to  all 
other  obfcrvations  of  the  heavenly  bodies  i  (o 
that  tiie  fame  iidlantaneous  appc.irancc  in  the 
heavens,  be  it  what  ii  would,  nmft  be  vifiblc 
at  the  fame  moment  m  all  piacci  lUidcr  the 
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fame  meridian ;  and  .^ence  when  die  medr 
dians  of  the  two  places,  in  which  die  obler- 
vation  was  made,  are  brought  down  to  the 
equator,  the  diftancc  of  hours  and  minutes  in 
the  oblervatioii,  being  reduced  to  degrees  and 
minutes,  at  the  eftablilhcd  rate  of  fifteen  de- 
grees to  a  minute,  gives  tiic  difference  of  the 
two  meridians  in  meafuie :  diac  is,  in  odier 
words,  it  Ihews  what  is  die  diilanoe  of  the 
two  places  in  longitude*  So  that  fiippoifii^  the 
appearance  in  die  heavens  an  eclipfe  of  the 
ftm,  the  moon,  or  but  of  one  of  the  fatellites 
of  Jupiter,  there  requires  no  more  than  the 
hour  of  the  day  at  which  it  began,  was  cen- 
tral, or  ended  ^  at  eacli  place,  to  be  able  to 
detetnune  exa^y  the  diftancc  in  longitude  of 
the  two  places.  Thus,  If  the  moment  of 
die  beginning  of  an  ediple  was  at  London^ 
ten  o'clock  atn^t,  aiMl  by  accounts  from 
the  obfervers  in  two  other  places,  it  appeart^ 
that  the  moment  of  the  beginning  was  in 
the  one  at  nine  o'clock,  and  in  the  other  at 
midnight,  it  will  be  very  plain,  that  whatfo- 
ever  the  place  was  where  it  was  at  nine  o'clock 
at  night,  that  place  is  exa^an  houf  diftant, 
diat  is,  it  is  exa^y  fifteen  dc^ees  dtfiant  in 
longitude  eaft  of  London  |  for  an  hour,  ac> 
cording  to  the  do<5lrine  of  die  hour  circles,  is 
juft  equal  to  fifteen  degrees :  and  as  to  the 
other  place  where  it  began  at  midnight,  that 
being  two  hours  later  than  the  moment  of 
its  beginning  at  Lomlnn,  it  will  be  very 
plain,  that  this  place  is  thirty  degrees  diftant 
in  longitude  weft  from  London,  two  hours 
bong  equal  to  thirty  degrees  i  and  dius  the 
computation  may  be  made  in  tatdcen  num* 
ben  widi  great  cxaAnefs,  and  with  ^at  ealc. 
For  it  will  appear,  that  the  number  of  mi- 
nutes in  an  hour,  and  the  number  of  minutes 
in  a  degree  being  the  fame,  and  the  hour  be- 
ing equal  to  fifteen  of  the  degrees,  every  mi- 
nute of  an  hour  muft  be  equal  to  filtecn  mi- 
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Utiles  of  a  <hg;ree»  an^  every  fecond  of  time 
to  6fteen  feconds  of  ineafure.  .  The  qtnntities 

being  thus  1uiOW9»  the  calculation  may  be 
Ittade  by  the  common  rules  of  aiitlimetic. 

Lorch'tiJc'  is  nlfo  one      the  two  terms  un- 
der which  the  i'liuation  of  any  place,  upcui  the 
furface  of  the  globe,  is  dcfcribcd  and  afccr- 
taincd  j  the  other  is  the  latitude,  and  they  will 
)»c  moft  natoraUy  explained  together.   In  or- 
d6r  to  afccitain  the  fititation  of  any  {dace, 
there  muft  fiift  be  a  letded  part  of  the  earth's 
furface  from  which  to  meafurc,  and  as  the 
place  to  be  afcertained  may  lie  in  any  part  of 
the  furface  of  the  earth,  tlu.t  rL:ifr.:c  hcin;T 
fphci  teal,  the  place  from  whence  to  uuafure 
mull  be  a  circle.    When  one  fuch  lircfc 
however  fliould  be  eftablifiied,  it  would  it  ill 
tuily  ftew  the  dilXance  of  the  place  to  be  af- 
crrtained  one  way,  or  in  the  direction  of  right 
or  left  of  that  ciide»  Acre  would  ftilJ  bd  no 
way  of  guefling  at  its  fituatton  fonva;d  or 
backward,  with  ix  f  rcl  to  any  other  place. 
It  was  therefore  t'ound  iicccfTary  to  fix  upon  a 
fecond  circle  which  Ihould  interkxt  the  other, 
and  in  confcquencc  of  thcfc  the  fjtuntion  f;f 
any  place  mij^ht  be  afcertained  with  rcij  ctt:  to 
every  dtre£l'ion,  or  its  abfohitc  tent  on  the 
earth^s  furface  known. 

The  fiift  of  chefe  circtcs  depended  upon  the 
poles  of  the  earth.    It  was  found,  that  the 
earth  revolved  about  its  own  axis,  or  about 
an  imaginary'  line  drawn  through  its  ccr.tre. 
This  imaginary  line  nini!  touch  the  furfuce  ot 
the  earth  in  two  oppofuc  points.    Thefe  two 
points  are  called  the  two  poles  of  the  earth, 
and  the  Ifirft  drde  mentioned  is  ^at  drawn 
raund  die  whole  eardi  at  equal  diftance  from 
ihefe  two  points;  this  circle  is  Called  tlie 
equator.   This  being  fixed  in  its  place  by  it  . 
equal  diftance  from  the  poles,  gave  the  firil 
dn  fx  n  of  the  earth,  and  the  firft  grounds  for 
n.cafuring  the  diilance  of  places,   1  he  whole 
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flirlace  of  the  varth  was  by  this  divided  into 
two  hemilpheies,  the  one  a  northern,  thiCin 

which  the  north  prlc  was,  the  other,  in  which 
was  the  fouth  pole,  the  louthcrn.  This  circle 
was  the  f.rft  llaniard  by  which  to  mcafurc 
the  diitancc,  or  aictrtuin  the  iituauon  of  places, 
for  as  they  were  to  the  north,  or  to  tiic  ioutii 
of  tliis,  more  or  le^  they  were  f<iid  to  be 
wide  of  it  lb  much,  or  in  fi>  mudi  north  or 
foutii  latitude. 

1*his,  however,  only  anfwered  one  of  the 
two  rcqiiifiiies  for  meaibringand  afcertainingthe 
fituation  of  places,  it  remained  to  lix  another 
ci  re \  c ,  w!i  ic ]  1 ,  i  ntcrfcft  i ng  this, ftiould  be  a  means 
of  nieaiu:  in  !  the  otlicr  way.  This  purpoli;  is  m- 
fwcrcd  by  w  hat  is  called  uic  iiiendiaii.    '1  iic 
etjuator,  or  place,  from  whence  to  meafurc  la- 
titude, is  but  one  drde,  but  the  meridiaoi  are 
tnnurocSiaUe,  for  any  dide  that  goes  throi^ 
the  poks  of  the  earth  cuts  the  equator,  and  » 
the  meridian  of  that  place  which  lies  under  it, 
or  of  all  thefe  places  which  lie  in  a  line  with 
one  another  in  this  refpc<5t,  and  fb  arc  all  un- 
der it.    Out  of  tl.e  grt.it  nunibv.-r  of  tiicfe  cir- 
cles that  mi«lu  he  c  nccivcd  to  he  drawn  ui7- 
on  ilie  earth's  furtace,  it  remained  to  fclcct 
fome  one  which  fliou.^  be  the  ftandard  of 
meafure  tn  the  oppofite  dvedbn  to  that  from 
the  equator.  Tht  Greeies  fixed  upon  the  me- 
ridian which  pafTcd  thrcu^  thc  iHand  of  Hera, 
(that  is,  Tenerifie)  for  this  purpofc,  bccaufe, 
boin"  the  mod  remote  part  of  the  world  wcfj- 
ward  that  we^  then  known,  it  was  the  moll 
{^rr  pi  r  place  for  thc  beginning  of  their  account 
who  meafurcd  only  calt ;  others  have  fixed 
upon  the  meridian  which  paflcs  through  Cono, 
one  of  the  Azores  iflands  j  odiers  that  whidi 
pafles  over  the  extreme  coafi'  of  the  wcAem 
ocean;  and  die  generality  of  the  modems 
that  which  pafles  through  the  place  tAictc 
they  live. 

Whichibever  of  all  thefe  is  fixed  upon  for 
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the-frft,  the  fixed,  or  the  great  meridian,  it 
becomes  a  circle  cutttng  the  equator,  and  is 
the  ftandard  front  which  to  b^in  the  meafure 
in  the  other  direction.  Now  as  the  mcafurc 
from  the  equator,  north  or  fouth,  is  called  la- 
titude ;  the  mcalurc  from  the  fufl:  meridian, 
call  or  wtfl,  is  longitude.  The  latitude  of 
any  place  therefore  is  its  diflance,  north  or 
fuuth,  from  the  equator  nvcafured  in  degrees, 
nunutes,  and  feoonds;  and  theUmgidide  of  a 
place  ia  die  diftance  df  that  place  from  dhefirft 
meridian  meafured  in  degrees,  minutes,  and 
fcccnds,  and  by  the  joint  meafures  thefituation 
of  the  place  is  afceitaincd. 

To  undcrftand  thisnurature  by  degrees,  mi- 
nutes, and  feconds,  we  arc  to  obfcrve  then, 
that  the  ineaiurtb  are  .ill  taken  with  refpc£l  tu 
fc»ne  propQXtion  to  the  geno^  quantity  of  the 
earth's  ciiciim&rtnce ;  and  that  as  diefecir- 
des  of  the  earth  are  the  ftandacds  from  which 
to  njeafiip^  fi>  they  alio  give  the  nwans  of 

meafurinc* 

£very  great  circle  is  underflood  to  be  di- 
vided into  three  hundred  and  fixty  parts  ;  and 
each  of  thole  parts  is  u  tit-grec.  Each  degree 
ib  again  divi<icd  kuto  iixty  parts,  which  arc 
called  minutes,  and  each  of  theic  minutes  into 
fiic^  otheis  called  feconds>  and  fi>  on»  conti- 
tinuing  the  divifion  by  fixties,  but  more  than 
Ihefe  are  not  often  ufied.  Now  fuppofing  the 
equator  to  be  thus  divided,  and  the  divifions 
marked  upon  it,  und  the  firii  meridian  in  the 
fame  manatr  divided,  ar  d  its  divifions  marked, 
nodung  is  lo  cziy  as  to  bi  tng  any  place  t  )  the 
.mcalurc  ;  tor  tiie  udtancc  in  l(;nt;,itude  is  fo 
many  degrees  u»  u;itaiice  from  theancridian 
meaftixed  on  the  e4u^itui ,  and  the  diltance  in 
latitude  is  lb  man/  degrees  irom  the  equator, 
mealured  on  the  meridian.  Theie  may  both 
be  done  by  means  of  affctotiomical  obfrrvatiuns 
at  any  one  p'acc,  and  co;»foqut  ntly  th.e  abfo- 
lutc  lUttaoon  of  uny  place  ^  the  g^obe  known. 


Thus  we  ihaU  find,  that,  of  the  nunbcrof 
places,  which  lie  under,  the  fame  meridian^ 
they  have  all  the  &me  longitude  at  what&eveir. 
difiaoce  they  may  be  froA  the  equator,  and, 

this  mcridinn,  as  it  pafies  on  one  fide  or  on  the 
other  of  the  i.tlt  or  great  meridian,  is  Ciid  to 
hnvc  It^  longitude  iu  many  degrees  c;ili;  or  wciicof 
that  ntcnJian,  which  infixed,  and  krves  as  the 
flandard  of  mcafiice.   This  vm  not  the  me- 
thod among  the  antients,  for  dtcj  meafured 
only  one  way,  that  is  eaftward,  for  which 
renfon  they  fixed  what  they  called  their  firfl 
meridian,  or  the  flandard  from  which  to  begin 
their  nicafure,  in  the  moft  weftcrn  part  of  the 
world  which  they  knew.    Wc,  fixing  it  any 
where  at  pleafure,  to  favc  (he  trouble  of  go- 
i.ig  quite  round  tiie  globe,  and  die  perplexity 
of  ufuig  larger  than  neoeflitty  numbers,  mea» 
fure  each  way  from  itj  therefore,  althoug^h 
we  read,  in  the  writings  cf  our  aftrooomen 
and  geographers,  of  fo  much  loqgitiide  eaft, 
and  fo  much  loi^itude  wef^,  as,  with  rcfpe<Et 
to  the  equator,  of  fo  much  latitude  north,  and 
(o  much  latitude  fouth  ;  when  we  look  into 
the  anticnls  we  art-  to  expect  ii<>  (uch  thinjj» 
ihey  always  fpeak  oi  luAigitudes  Inigly,  and 
williout  diiiini^lion  of  dire^on ;  and  we  are 
to  underibnd  them,  tmder  that  name,  as 
fpeaking  of  diftaooes  eaift  of  Heim,  for  they 
meant  no  other. 

With  rcfpccl  to  the  latitudes  of  places,  they 
are  determined  by,  or  confined  within,  circles 
parallel  to  the  equator  ;  for  although  all  the 
circles,  which  furrouiid  the  iilobc  of  the  earth 
between  the  ))o!cs,  aic  rujt  called  equators,  as 
all  that  furrouad  it,  pafiing  through  the  poles, 
are  called  meridians,  yet  fuch  circles  (here  are 
conceived  upon  the  eanb,  and  there  may  be  as 
mauy  of  them  as  the  perfon  who  treats  of  them 
p;.:i:>:,.  Tl'.tfe  lire  to  cncompafs  the  whok 
r^lobe  oi  the  earth,  and  arc  tn  he  in  every 
i  part,  or  equal  diibuice  from  the  pole,  and  from 
'     K  n  2  the 
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the  equator.  Circles,  thus  drawn,  are  called  j 
parallels,  or  parallels  of  Uiitude,  and  they,  in 
thU  refpcdt,  alfo  anfwer  to  the  meridians,  that  as 
all  places,  whkh  fie  tinder  tihe  fame  meridian, 
are  in  the  lame  ]ofigitude»  ib  all  places  are  in 
die  iame  degree  cit  latitude^  wbicb  lie  under 
the  fame  paralld. 

From  this  do<Sb"inc  of  the  longitudes  and 
latitudes  of  places,  depending  upon  the  meri- 
dians and  parallels  drawn  round  the  globe, 
arifes  this  accidental  information,  that  the 
earth  is  fpherical,  for  if  it  had  not  been  told 
befoie  to  the  perfon  who  Ihotdd  be  informed 
of  this  fyflem  of  loo^tudes  and  latitudes,  he 
would  difcover  it  as  a  coniequencc.  It  is  veiy 
palpable,  from  the  courfe  of  die  two  different 
meridians  in  their  coming  in  fucccnion  after 
one  another,  to  point  at  the  I'un,  that  the 
«  arth  is  round  from  caft  to  weft,  and  in  the 
la.nic  manner,  from  the  elevation  of  the  pole  in 
different  places  under  die  fiune  meridian,  it  is 
evident,  that  die  eardi  is  round  from  noidi  to 
ibndi;  from  both  it  appears,  dierefore,  that 
die  earth  is  round  everjr  way. 

Aft'^nomcrs  expreft^  by  the  term  longitude, 
the  dirtancc  between  the  point  of  Aries  and 
the  point  of  the  ecliptic,  to  which  tlie  circle  of 
latitude,  carried  through  anyftar,  correfponJ^, 
and  they  count  this  diihuice  from  well  to  call. 
Geographers,  by  the  term  longitude,  exprefs 
dlie  diftance  of  any  place  on  die  furface  of  the 
caidi  from  die  foft  meridian,  meafuted  on 
ti^e  parallel  of  the  place.    This  firft  meridian 
beang  fixed  at  pleafure,  maf\  people  majce  it  pafs 
through  the  pike  of  Tencrilfc  ;  fomc  thiw^h 
the  moil  weltcrly  of  the  Canary  illands. 

LOST  DAY.  A  term  which  we  find  uled 
in  afinmomical  and  geognpbical  writers,  to 
capreft  die  time  in  the  couife  of  a  year  which 
wmdd  be  loft  in  oonlequence  of  die  difTerence 
of  mcKidian^  and  the  eardi's  nvoludoii»  to 


the  man  who  fhould  fct  out  from  any  place, 
and  go  edltward  round  the  earth  till  he  re- 
turned to  the  lame  place.   This  has  an  odd 
found,  but  it  will  be  eafy  to  {hew  that  it  is 
what  muft  happen  in  fiich  a  journey.  They 
ufe  the  tenn  of  the  Gained  Day  alfo  to  express 
that  time  which  would  be,  in  the  fame  man- 
ner, gained  by  him  who  Ihould  c;o  round  the 
earth  wcftward,  for  the  hour  cucles  dividin;^ 
the  equator  into  twenty-four  degrees,  and  the 
hour  being  equal  to  iiftmi  degrees,  this  is  what 
muft,  in  the  oompals  of  die  whole  eaidi,  hap- 
pen to  him  who  pailed  over,  in  one  or  the 
other  direfliun,  tlic  twenty-four  meridians  that 
are  at  fifteen  degrees  diftsnce  eadi  (nm  die 
other. 

This  follows  from  the  do<fVrineof  meridian?. 
It  hcirt'j  r\pparciit  that  the  fun  comes  to  the 
meridian  an  hour  fooner  at  a  place  iift^n 
degrees  eaft  of  any  giv  en  place,  than  it  docs  at 
the  place  given  }  that  is,  it  is  notm  an  hour 
iboner  at  eveiy  place  fifteen  degirees  advanced 
to  the  eaft,  than  it  was  at  the  place  then  fif* 
teen  degrees  diflant.  If  we  fuppofe,  therefore, 
a  man  to  be  fent  from  London  due  eail,  and 
!  conceive  him  to  make  a  journey  round  the 
I  whole  earth  till  he  return  to  London  a^nitn. 
wc  ihall  find,  tliat,  it  being  noon  at  tw(.!ve 
o'clock  by  his  watcii  at  London,  it  would, 
by  the  fame  watch,  if  it  kept  an  exad  account 
of  the  time,  be  noon  at  eleven-  o'clock  when 
he  was  at  die  place  yAudk  is  fifteen  degrees  in 
caft  lon^tude  fiwm  London;  and,  counting 
thus,  it  would  be  noon  at  thirty  degrees  dif- 
tance when  it  was  but  ten  o'clock  by  his 
watch;  at  fiiiccn  degrees  more  caft  it  would 
be  noon,  when  it  was  but  nine  by  his  watch, 
dianwhen  it  was  but  eight,  fevcn,  fix,  and  To 
on  to  midn^^  and  to  die  hour  of  noon  again, 
an  hour  being  die  diftance  of  every  fifteen  de- 
grees: fothat,  lunuig  gone  the  whole  round 

iof  the  four  and  twen^t  in  the  paffing  the  three 
bundled 
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hnilred  and  fixQr  degrees,  wfaidi  meaiiire  die 
vr&At  eardt,  he  would  have  at  leng^  found, 

when  he  was  at  Lotuion,  that  it  was  again 
noon  at  twelve  oVIoclc,  and  that  he  would 
juft  have  loft  a  day,  or,  he  would  find  It  only 
Friday  with  him,  when  it  was  Saturday  with 
thofe  who  had  iiaid  at  London,  aud  kept  a  re- 
gular account. 

Li  die  lame  manner,  if  another  fliould  fet 
out  firom  London,  and  travd  weft,  to  go 
round  the  whole  earth,  he  would  Hnd,  that, 
if  it  were  noon  when  it  was  twelve  o'clock  by 
hi?  watch  at  London,  when  he  had  got  fifteen 
decrees  weft,  it  would  not  be  noon  til!  it  was 
one,  at  fifteen  degrees  more  it  would  be  two 
by  his  watch,  when  the  fun  came  to  the  fficri  • 
ridian,  or  it  was  die  true  tmm  of  the  place ; 
and,  in  diis  manner,  he  would  have  pailed 
over  the  midiu^  in  «4nch  it  would  have  been 
noon  at  the  Antipodes,  and  have  come  back  to 
London  when  it  was  juft  twelve  o'clock  by  his 
watch  at  noon  again  i  having,  in  this  manner, 
gained  a  day  m  the  courfe  of  his  journey,  and 
finding  it  Thurfday  with  him,  when  it  was 
VVcdnelday  with  thofe  who  had  remained  in 
London,  although  he  had  kept  ever  to  regular 
an  account  of  the  time. 

This  fuppofes  a  watch  to  keep  its  time  ex* 
a£Uy  <1  I  i  I  tl  .e  courfe  of  fuch  a  journey,  >md 
in  this  cafe  the  traveller,  knowing  the  corre- 
Ijpondence  between  the  mcafiires  of  time  and 
fpace,  would  know  at  all  times  in  what  longi- 
tude he  was,  only  by  obferving  the  time  by 
his  watch  at  wliich  the  fun  came  to  the  meri- 
dian, and  die  advantsign  would  he  very  pal- 
paUe, 

In  the  making  this  journey  round  die  eardi, 
it  is  notneceflary  diat  it  fhould  be  done  at  the 
equator,  and  go  ftrait  forwards ;  for  it  being 

known  that  all  places,  under  the  fame  meri- 
dian, have  the  noon  at  the  fiinic  hour  and  mi- 
nute i  it  is  all  oxic  through  what  part  of  the 
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tmty-foir  hourdides,  or  twdve  meridians, 
of  vdiikrh  that  of  die  g^ven  place  is  on^  the 
journey  is  purfued, 

LUCIDA  CATHEDRAE.  A  ftar  in  the 
conftcllauon  CaiEopcia,  Lucida  Cassio- 
pai*. 

•LUQDA  Cassiopeia:,  a  name  by 

which  die  aflronomical  writen  have  called  die 

largeft  and  brighteft  ftar  in  the  conftdlation 
of  Calfiopcia  j  it  is  of  the  fecond,  or,  as  othon 
will  have  it,  only  of  the  third  magnitude,  (for 
thefc  things  arc  very  arbitrary)  and  is  fituatcd 
in  tlie  back  of  the  Chair.  Hence  Ionic  have 
called  it  Lucida  Cathedrae  j  it  is  fomewhat 
lai^r  than  the  biiglit  ibr  in  the  breaft  of  that 
conflellation.  Sm  the  artitU  Cassiopeia. 

'  LUCIDA  CORON/E.  A  name  by  which 
alhonomers  have  called  a  bright  ftar  of  the  Ic- 

cond,  or,  as  others  mnkc  it,  of  the  third  mz'z^- 
nitudc  in  the  Noithein  Crown  ;  a  conitcila- 
tion  placed  between  Hootcs,  Hercules,  and  the 
Serpent.    See  the  aruJe  Corona  Borealis. 

'  LUCIDA  LYR^.  A  name  given  by 
many  of  the  antient  writen  to  a  ilngle  ftar,  a 

very  bright  one,  in  the  (hell  of  the  conftelh- 
tion  Lyra ;  it  is  of  the  firft  magnitude,  and  is 
in  the  rim  of  the  fticll,  on  that  fide  which  is 
next  to  the  confteilatiou  Hercules.  Set 
Lyra. 

LUMBRICUS.  A  conflellation  offimd  to 
die  aftronomical  world,  and  compofed  ofaie- 
liesof  Gonfpicuous  and  unformed  ftars  between 
the  figns  Cancer  and  Gemini.  Tlic  creature^ 
under  the  out-line  of  whofe  figure  thefis  are 
arranged,  is  the  common  earth-worm,  or  d-  w- 
worm,  which  wc  Tec  coupkd  above  the  fur- 
face  uf  the  ground  in  damp  mornings. 

It 
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It  it  aftr.all  cornc!!j.'iaii,  and  it  ccmprc- 
licnds  only  a  t'cvv  ft.ir-,  but  thefc  arc  in  fo  rc-  i 
niarkiblc  a  place  tliat  it  is  very  fit  they  flioulil  • 
be  afcertaincc!  wjthin  tlie  lineaments  of  ibme  •. 
fi^jre.    Tnc  creature,  that  is  nv^dc  to  anfwcr  . 
this  pui|>  if,  is  tli.ivvii  in  a  crawling  pollurc,  a 
litde  convoluted,  and  running  up  from  the 
Little  Dog  to  Gemini. 

Thefe  are  the  three  conftellations  between 
which  it  is  placed,  its  head  is  very  near  the 
fho'iUlcr  of  oiic  (  i"  the  tv.'i:is,  the  greater  part 
of  Its  body  runs  uji  between  that  fign  and 
Cnnccr,  iiini  thv  lower,  or  bent  part  of  the 
body  tov>  Mt  J  liic  wil,  runs  over  iheback  of  the 
litde  Dug,  arid  that  but  at  &  fmall  dtftance. 

The  amfiMcuous  ftars,  in  tlie  conitellanon 
Lumbricus,  are  nine,  and  th^ore  of  very  dif- 
fcrciu  fi/  o",  though  none  of  them  of  the  larger 
nian;nitudcs.  There  is  one  at  the  extremity 
of  the  head,  this  is  very  near  the  fliouklcr  of 
one  of  the  Twins }  at  fomc  diflaiicc  below 
this  is  a  iinple  ftar  in  the  nudak  ul  the  Jiecic ; 
a  little  lower  titan  this,  at  the  thicicencd  pan 
of  the  Worui,  there  are  three  ftars^  two  on 
the  one»  and  one  on  the  other  out-line.  At  a 
diftance,  below  tfaele,  tliere  are  two  fmglc 
fttfS  alfo  on  the  out-linc  j  and  iinally,  there 
are  tv.'o  others  at  the  end  c>f  the  liLiidtd  part, 
the  one  of  ihefe  is  at  tiie  very  top  of  tlie  tail, 
and  the  nrhcr  is  :i  little  before  the  tip.  Thefc  ■ 
liars  arc  vciy  v.xil  cunipnlcd  within  the  out- 
line of  the  figure,  and  there  is  yet  this  farther 
advantage,  that  there  is  no  confpicuous  ftar 
any  where  about  it  that  is  left  unfonncd  (b  as 
io  create  confuikm. 

LUPUS,  //v  Ij"!/.    One  of  the  furty-cight 
old  conit'/i Lilians ;  it  is  hut  of  fmall  extent, 
and  cc»m  uu:-  oniy  a  ttw  liars  :  bv  manv  it  is  ! 
made  only  a  pmt  of  another  conftcllation,  and  ' 
is  gi\  cn  to  the  Centaur,  who  is  then  called  | 
Centatirus  cum  Lupo*  the  Centaur  widi  the  | 


^^\If,  and  is  confidcred  only  as  one  aftertfisiit 

They  fiippofc  tlic  creature,  in  the  hands  of 
that  ligurc,  a  vit'lim  for  the:di::r,  whicli  Hands 
underneath,  and  on  wi.ich  tliev  ruppofe  he  is 
about  to  oi^er  it,  and  as  a  wolf  was  not  the 
moil  common  animal  in  the  world,  on  fuch 
an  occaTion  they  are  divided  about  the  name, 
and  while  fome  have  exprefsly  called  it  by 
this  name»  others  have  only  diftin^uiflud  it 
by  the  appellation  of  a  beaft  in  general.  It  is 
hence  that  the  conAellation  Lupus  is  kant- 
time?  called  only  Tera. 

Its  hijUre,  as  reprefcnted  in  the  fchcnics  of 
the  heavuis,  agrees  however,  in  fomc  degree, 
with  the  denomination  Lupus ;  it  is  repre- 
fcnted as  held  with  its  belly  upwards  in  the 
left  hand  of  the  Centaur,  who  has  in  his  rig|it 
an  inftrument  to  kill  it.  The  head  is  lai^, 
the  ears  moderately  long,  the  mouth  Open,  and 
the  legs,  in  fomc  degree,  drawn  up. 

The  conftellatioiis,  between  and  among 
which  tlic  Wolf  ia  placed,  arc  Scorpio,  Lihn!, 
the  tail  of  the  Hydra,  the  Centaur,  and  ilm 
Altar.  The  Scorpion's  legs  come  fidcways, 
almoft  dofe  to  his  head,  the  Balance  is  at  fome 
height  above  it  j  the  ail  of  the  Hydra  has 
its  tip  nearly  over  the  centre  of  the  WciPt 
belly,  but  at  fomc  diftance  j  the  Centaur  has 
it  in  his  hand,  and  the  tail  comes  to  hi^  brtait, 
and  the  Alrar  is  beneath  it  under  the  middle 
of  the  back,  but  alio  at  fomis  diflancc. 

Tl^  antients  counted  nineteen  flars  in  the 
conflellation  Lupus }  Ptolemy  fets  down  lb 
many,  and  he  is  a  follower,  and  a  very  (bid 
OIK,  ofHippaidlus;  Flamftcad  has  raifcd  the 
iui,f liicr  tn  twentv-four.  Of  thefc  the  nv:  {{ 
conlidcruble  is  placed  juft  under,  or,  r.s  the  (i- 
tuation  of  the  creature  1%  it  mav  be  called  over 
the  beiiy,  and  trie  grcaitit  part  oi  the  othct^s 
are  toward  the  belly,  and  upon  or  among  llie 
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The  Gredcs,  who  are  (or  making  all  aftio- 
nomy  the' produce  of  dieir  own  country,  tdl 
«s,  diU  the  Centaur,  who  has  the  Wolf  in 

his  hand,  i .  Cl.iron  the  tutor  of  Achilles,  and 
that  the  Wolf  is  juft  going  to  be  offered  up  on 
the  Altar  in  the  piety  of  the  good  Centaur. 
Others  make  the  figua-  i^holos,  and  they  fup- 
pofe  he  is  about  to  kil!  tlie  Wolf  in  order  to 
inTpeA  Its  entrails,  for  thts  Pholos  was  famous 
at  divination.    See  Centaur. 

LURA,  OR  AL  LURA.  A  name,  by 
wfaichfbaie,  who  are  fond  of  imcommon  words, 
have  called  the  conftellation  Lyra  j  it  is  one 
of  the  Arabic  names  of  that  fign,  and  is  fonned 
of  the  Greek  word. 

LYNX*  A  confbUation  of  the  nortiiem 
hcnu^ere,  and  a  veiy  fur  and  conipkuous 
one,  but  it  is  of  modem  invention ;  it  is  one  of 
thofc  new  cOnilellations  which  Hevdiua  has 

added  to  the  forty-ci^^^'  1!  ones,  and  which 
he  formed  out  cf  ih:*  Stci!  t  Informes,  or,  as 
they  are  called,  the  unformed  ftars,  which,  r.l- 
though  not  ccniprued  under  the  out-line  of 
the  old  ones,  uicd  to  be  accouaU:d  ta  one  or 
other  of  tfacm. 

The  Lynx  is  a  tolerably  large  conAellation, 
'  and  itcomprifesaconfiderable  number  of  ibrs. 
It  isreprefented,  in  the  fchcmcs  of  the  heavens, 
under  what  is  called  a  ^figure  of  that  animal, 
but  it  is  not  very  well  drawn.  The  Lynx  is 
the  Lupus  Ccrvarius,  or  what  is  ufually  called 
the  ( )uncq,  and  is  of  the  leopard  or  panther 
kind,  a  robuft  aniniul  vvitli  thick  itg.->  and  a  deep 
fur,  but  it  is  commonly  drawn  naked,  and 
wth  the  legs  of  a  greyhound.  The  true  fi< 
gure  would  full  as  well  contain  the  ftars,  fo 
diat  wehavefeemed  topcofefs  our  unacquaint- 
ancc  with  nature  in  the  drawing.  It  is  re- 
prcfcntcd  in  n  i^range  pofturc  rampant,  or  half  i 
crcdl,  and  with  a  t:ill  of  a  great  length,  nakc  1 
«U  the  way,  but  with  a  bulh  of  hair  at  the  aid  ' 
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like  the  lion's.    This,  however,  is 
witliout  its  ufe,  though  ciiC  of  n^iiui  ,  >  . 
contains  a  ffaur  which  is  very  fair  and  coiilpi^ 
cuous. 

The  conftellations,  among  which  the  Lynx  ^ 
is  placed,  are  Cancer,  the  Little  Lion,  the 
(jrcat  Bear,  the  Camelopardal,  Auriga,  and 
(jc-mini.    The  hinder  feet  of  the  Lynx  ;ir« 
juft  over  the  great  claw  of  Cancer,  the  back 
part  of  his  tail  comes  juli  to  the  nofc-  of  the 
Little  Lion,  the  Great  Bear  is  4iehind  it,  the 
fore  paws  of  that  figuie  fidling  almoft  upon  the 
haunches  of  dits }  ^  lore  feet  of  the  Camdo- 
pardal  arc  near  the  head  of  the  Lynx,  its  head 
is  over  the  head  of  Auriga,  and  its  fore  feet 
come  almofl  upon  his  rijht  flioulder.  Gemini, 
i:i  line,  i«  ;U  a  fmall  diitance  under  the  belly. 
There  is  a  cotifidcrable  fpacc  left  in  the 
heavens  among    thefe    old  conliellations, 
and  this  new  one  very  happily  liils  it,  and 
comprehends  a  fair  quantity  of  ftars.  Heve- 
lius,  who  formed  the  conftcllatlcn,  made  thefe 
to  be  only  nineteen,  but  FJamAead  has  railed 
the  runrber  to  fortv-f  ur. 

Anionj  all  thefv  there  ii  not  one  of  the  firft 
or  fccoiid  magnitude,  but  th.vre  nre  f  n-.c 
conlldcrable  enough  to  be  very  coDij^icuouj.  Que 
of  die  moft  remarkable  cf  thcle  is  fituatcd  juft 
at  the  nole  of  the  conftellation,  and  there  are 
two  others  larger  than  the  reft  upon  the  head ; 
there  is  alfo  ar.othcr  confpicus  one  in  theri^t 
flioulder,  and  one  jult  over  the  middle  of  the 
back-,  and  two  of  very  bright  appcarancd  at  the 
end  of  the  tail.  One  of  thcfc  is,  as  ahead/ 
obfcrvcd,  in  the  bulh  at  the  end,  and  theotlier 
a  little  above  it.  . 

The  reft  of  thefe  ftars  are  difpofcd  without 
much  regularity  over  the  hgurc.  There  aie 
more  on  the  head  than  on  the  whole  body,  and 
there  is  a  pretty  clufter  of  about  four  juft  be- 
hind it ;  there  is  one  in  the  centre  of  thencik, 
tv.'n  or  three  on  the  belly,  vc;y  few  confpi- 
cuous  oiiQn  on  the  (ida  or  luuiichcs,  and  oidy 

two. 
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two,  bcAiic  thole  alicady  mentioned,  in  the 
whole  leng^  of  the  tail.  Indeed  more  than 
half  of  the  number  of  which  the  conftenation. 
is'compo&d,  acooiding  to  Flamflead's  account, 
an  too  fmall  to  be  eafiljr  feen.  Thole 
counted  by  Hevelius  are  moft  of  them  very 
obviou.>,  and  the  world  i-^  much  obliged  to  him 
for  rrduciti'^,  into  fome  (on  of  form,  fo  confi- 
derjbU"  a  ir  imbcr  of  liars  as  were  in  this  before 
unoccupicii  part  of  the  hcmifphere.  There  are 
flitt  a  GonfideraUe  numhcr  of  unfonned  flais 
bdund  the  head  of  theLynXy  and  ht^m  die 
mouth  of  the  Great  Bear,  whidi  it  it  phy  the 
newiigMre  was  not  made  to  comprehend. 

*LYRA,  //v  Harp.    One  of  the  confteUa- 
tions  of  the  liun  iu m  iicmiiphcre  i  it  ii  one  of 
•the  old  forty-eight,  and  is  named,  by  the  moft 
andcnt  writeis  on  aftronomy, 

Lyn  ia  a  jiaaall  codldlation,  and  concaina 
'htit  a  very  moderate  number  offtan ;  it  makes 

veiy  inconfidenble  figpire  in  the  heavens  in 
'Proportion  to  die  vaft  Hercules,  and  the 
Other  figures  whidi  comprehend  the  ftars 
about  it. 

It  is  reprefenttd  by  a  figure,  luppofed  to 
be  that  of  the  anticnt  Grecian  Lyre,  very  dif- 
feicnc  from  tlie  form  of  our  harp  j  it  ha^  for 
its  bale  a  kind  of  fliell,  over  which  thofe  who 
have  drawn  die  oldeft  Azures  of  the  conftel- 
lations  have  thrown  a  kind  of  curtain,  from 
the  extremities  of  this  fliell,  on  the  upper  part, 
arife  two  arms,  refembling  the  horns  oi  fome 
animal,  lai^eft  at  the  bafc,  twirled  back  at 
the  top,  a!id  wreathed  all  the  way.  Toward 
the  upi)er  pait  there  is  canicd  a  tranfverfc  bar 
from  one  to  the  other  of  thefe,  and  from  this 
10  the  ihcll  are  drawn  five  ftrings.  This  is  the 
figure  of  die  antient  Lyre,  as  rq>re<ented  in 
die  draughts  of  thb  codldlation,  and  it  tole- 
rably well  holds  the  flars  th^  t  belong  to  it. 

The  confkllation*  round  about  the  Lyre 


L  Y 

are  Hercules,  the  Dragon,  the  Swan,  tiie 
Fox  and  the  Goofe.  Hercules  has  hts  kft 
hand  fb  near  tc  dwt  it  has  been  fuppofed  to 
beloi^  to  that  conftdladon,  and  the  figure  hat 
been  called  Orplicus  and  Thamyris,  ii^ead  v£ 
Hercules  j  the  head  of  the  Dragon  being  at 
the  foot  of  Hercules,  is  at  fome  diftance  be- 
low the  fhcll  of  the  Lyre  j  the  neck  of  the 
Swan  runs  very  near  the  left  ajm  of  the  L.yr^ 
and  the  Goofe  in  the  Fox's  moutii,  i:>  at  a 
finall  diftance  over  the  top  of  it. 

All  the  old  wiiien  have  named  the  ibip : 
Hipparchus,  who  publiihed  the  firft  catalogue 
of  the  flx«i  ftars,  an  undertaking,  as  Pliiqr 
calls  it,  for  a  god  rather  than  a  mortal, 
counted  ten  in  the  conftcllation  Lyra ;  and 
we  fee  the  fame  number  fet  tlown  for  it  in 
Ptolemy's  catdogue.  rychu  ha;,  ddilcd  onej 
he  fets  down  deven.  Hevdius  has  farther  ad- 
vanced the  number  to  feventcen;  and  our  ao- 
curate  and  difceming  Flamftead  makes  tfien 
twen^-one^ 

Of  this  fmall  number  there  is  one  of  the 
firft  magnitude,  this  is  fituated  in  the  rim  of 
thf  (hi'W  about  the  middle  of  its  height,  and 
on  that  lidc  which  is  toward  Hercules,  this 
is  called  Lucida  Lyra?,  the  Lucid  Star  of  the 
Lyre,  and  fometimes  Lyra,  a  cuft)m  the 
Gredcs  had  of  naming  a  fti^  iar  that  «aa 
very  confpicuous,  by  the  name  of  the  whole 
conftdUtion,  the  reft  are  finall  i  there  b  iiqc 
one  of  the  fecond  ms^niiude,  and  only  a  few 
uf  the  third.  Two  of  the  blger  among  the 
others  arc  toward  the  top,  one  in  the  arm 
next  Ikrcule^,  ami  the  other  in  the  crols  bar, 
and  tlicie  arc  two  little  ones  near  them,  and 
very  near  to  one  another  toward  tiic  «id  of 
the  bar,  and  one  unformed  one  juft  over  die 
great  one  in  the  bar,  the  greater  part  of  the 
others  are  in  die  flidi,  or  about  die  fttiapu 

The  Harp  b  a  very  old  conftellation,  and 
probably  was  farougjht  out  of  £gypt  into 

Gieece 
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Greece  at  about  the  time  of  Thalci}  but 
that  nation,  ambitions  to  fiiik  the  origin  <tV 
tlie  confldlatiofu,  tliat  they  mig^t  be  fupfxkfed 
tiiemfelvesthe  inventors  of  diem*  have  daimed 
the  oonfidlation  as  their  own,  and  adapted 
to  it  a  part  of  their  own  hiftor)' :  in  this  how- 
ever they  betray  themfelvcs,  for  they  do  not 
agree  what  part  that  fhaJl  be.  It  has  already 
been  obferved,  that  they  iometimcs  called  it 
the  Lyie  of  Theiois  andHiamyris,  and  catt- 
ed die  conftellatioa  by  that  name,  which  b 
the  Hercules  of  the  prefent  ages.  The  mofi 
geceived  ftory  of  Its  origin  however  is,  diat  it 
was  ti\e  Lyre  of  Orrhcjs,  received  into  the 
heavens  afterhis  death  ;  -^rA  among  thofc  who 
h:rvx-  riven  it  this  origin,  lomc  have  fuppofed 
the  kneeling  figure,  before  which  it  itands,  not 
to  be  Hercules,  but  Orpheus  its  nrafter,  fup- 
fdicadng  the  bacchanals  juft  before  his  death : 
diis  however  has  been  afterwaidsover-nded} 
and  die  great  figure  has  been  determined  to 
Hercules  j  the  Lyre  has  yet  been  called  the 

■  Lyre  of  Orpheus  and  It  is  as  fuch  mentioned 
in  all  the  i^agan  ritual.  They  fay,  that  this 
Lyre  was  originally  the  work  of  immortal 

^  hands.  They  tell  us,  that  Mercury  made  it 
out  <tf  die  ihdl  of  a  toitrnfe,  and  that  it  was 
g^en  to  this  Ibn  of  Calliope,  as  die  moft 
worthy  lb  divine  an  inftrumenu  'It  is  by  die 
feund  of  thisinfh^ment  that  he  is  faid  to  have 
tamed  wild  beafls,  and  foftcncd  Pluto  in  his 
rrqutlt  for  his  dead  wifc}  they  m.ike  this 
journey  fatal  to  him,  however  profperous  in 
the  appearance.  In  his  fong  before  Pluto, 
wtiuSh  was  in  honour  of  die  gods,  they  fay  he 


foigoC  Bacchus,  and  in  revenge  for  the  affront 
diat  deity  fent  in  the  bacchanals  upon  him, 
who  tore  him  to  pieces.  The  nnrfes,  diey 

fay,  got  together  the  manned  parts  of  the 

body,  and  buried  them,  and  that  with  tfie  ap- 
probation of  Jupiter  and  of  Apollo,  they  carried 
up  the  Lyre  to  the  heavens,  and  mnde  it  thi<s 
conftellation,  which  «w  fee  in  the  northern 
hemifphere. 

*  ♦ 

*Ltiia.  Thelais^eftflaria  tfaeconAdla- 
tion  Lyra  is  oAen  fin|^  nptflcd  by  this 

name. 

We  find  Manillas  pving  the  origin  of  Lym  ' 
wholly  to  the  Lyre  of  Orpheus,  and  that  in  an 

extremely  beautiful  and  poetical  manner  j  in 
one  place  he  makes  it,  as  Miltoo  exj^n&i  it» 

Leadf  In  /wift  imuy  tht  mmobt  andjeari^ 

telling  us,  diat  as  trees  and  fiones  and  favagea 
followed  it  while  in  the  hands  of  the  divine  ar« 
till  on  earth,  fo  now  it  i<^  advanced  to  the  fkie?;^ 
the  reft  of  the  conilcllations  are  led  on  by  its 
mufic;  and,  in  another  place,  fpeaking  of  its 
power  while  on  earth,  he  iays, 

quondam  fimtm^ui  ferens  Sagrius  Orphm 
Et  ftn/us  fcopuSi,  et  fyhnt  ad££t  atans^ 
Et  diti  hstrymaSf  tt  mtrti  dmipn  fium» 

Wc  find,  in  the  fame  manner,  many  of  the 
other  poets  celebradng  it; 

LYRE,  the  Harp,  Lyra.    A  confteUatiOB 
ia  the  northern  iicmiipheic  Sa  Lyka* 
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MAADIM.  A  name  by  which  fome  oF 
tliofc  writers,  who  arc  fond  of  un- 
common words,  have  called  the  planet  Mars ; 
it  fignifics  properly  blood  or  bloody,  it  js 
one  of  die  Hebrew  names  of  the  planet,  and 
praibaUjr  Was  ^iven  it  fiom  ha  led  colour. 

%1AAZEIN.  A  name  by  vrhkh  thole, 
who  are  fond  of  bard  words,  call  the  two 

bfight  Aars  in  the  arm  of  Auriga  ;  it  h  an  old 
Arabic  name  for  them,  and  fignihcs  two 
young  goats.  Thcfe  liars  axe  the  iiimous 
Hatdi  of  the  old  poets,  lb  tanuk  to  mnii.- 
ners* 

AAARATZ.  A  name  by  which  ibme,  who 

love  uncommon  words,  call  the  planet  Mars ; 
it  is  one  of  the  Hebrew  names  of  that  planet^ 
and  figniEes  pcopeily  powerful. 

MAGDALEN.  A  name  given  by  fome 
fitnuiiicai  people  to  one  of  the  three  great 
ftarsinthe  tailofdieLafg^Beari  they  call 
this  confteUation  the  Bier  of  Lazarus,  and 
they  make  the' four  ftars  in  tiie  body  of  the 
Bear  reprcfent  that  inftrument,  and  die  three 
ill  the  tail  to  be  the  three  mourners  ^  that 
next  the  body  is  called  Man,-  Magdalen,  the 
niiddlc  one  is  Martha,  and  the  lait  her  maid. 
'I  hcy  call  ail  the  three  i*  ili«  Ferelri  Majoris. 

MAGELLANIC  CLOUDS.  Ccruin 


parts  of  the  heaven,  rdemblmg  the  Mill^ 
Way.   &r  Clouds. 

MAGI.  A  name  given  by  Schiller,  and  his 
followers,  to  a  conftellatiou  which  they  have 
eftabliflied  in  the  oortfacm  hemifpbere  j  they 
have  made  it  out  of  the  Engonafm,  or  Ma- 
cules, dividing  it  into  tfaitc  figures.  OdMRy 
n.ore  moderate  in  the  fame  fining  haveJitf- 
fcred  the  figure  to  remain  as  it  was,  and  ody 
in  the  place  of  Hercules,  have  put  the  name 
of  Sampfon.  This  is  \cry  pardonable,  the 
other  intolerable  ;  it  is  makinrr  confufion  in 
the  fcience  to  no  purpofc,  and  icndering  ufc- 
lels  all  the  oblervaiions  of  the  antients. 

MAGIERRA.  A  name  by  wUch  we  find 
fome,  who  are  fond  of  long  words  and  uncom- 
mon phrafes,  calling  the  Via  T.a^^^  Qg  Milky 

Way.  It  is  a  barbarous  term,  znd  fccms 
torn)cd  out  of  a  much  earlier  name  Almcgires, 
by  which  we  hnd  it  called  by  lofur,  who 
have  aflv£led  to  wiitc  of  aitronomy,  la  Ara* 
bic  terms. 

MAGNITUDE.  The  aflnnomcr  bor* 
rows  this  term  from  dke  geometrician,  to  ex* 
preli  diat  fpecies,  or  kind  of  quantity,  which 
men  coned  ve  as  extended  and  divifible,  or 

as  capable  of  being  cxtrnr'cJ,  or  of  being  di- 
vided into  parts.  Under  this  term  he  uridcr- 
iluiidb  tiiree  different  kinds  of  extended  fub- 

ibncc. 
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Hance,  or  of  extenfton,  or,  at  th«f  «e  hy 

fome  termed,  three  fpecics  of  magnitude. 

Xhat  which  is  coalldercJ  as  extended 
only  in  IcngUi,  witliout  cither  thicknefs  or 
breadth,  he  exprcilcs  by  the  term  //W,  as 
.when  he  is  to  meahirc  tiic  uiitance  between 
any  two  of  the  heavenly  bodies,  he  does  it  by 
conodving  a  line  dmni  from  dw  one  to  the 
other*  In  this  he  his  no  oooonn  with  breadth 
or  ihHrT*^)  but  confiders  its  lengdi  onlyj 
this  is  only  ideal»  fince  wo  cannot  peradve 
by  our  fcnfes  any  magnitude,  or  nctenfion  of 
this  kind,  which  has  not  alio  breadth  ;  but  it 
is  eafy  to  conceive  it  in  the  iniiid's  eye,  and 
when  wc  ufc  it  as  mcafurc,  we  Ice  it  in  no 
other  light  at  all,  nor  connet^  any  idea,  of 
odusr  extent  of  body  mWi  at,  cither  in  bi«addi 
or  thidcneft. 

When- we  confider  magmdide  in  a  hpiur 
degree  of  extent,  and  look  on  it  as  containing 
both  length  and  breadth,  we  defcribc  it  by 
the  term  furf(hi>  or  fuftrfidts.  This  is  the 
term  uied  when  we  would  compute  the  quan- 
tity oi  Ipace  between  one  body,  and  feveraii 
others  not  lying  in  a  line  one  with  another  j 
when  we  fpisak  of  a  Iqtiare,  or  a  ciide,  we 
uTually  tmdeiiland  them  as  finfaocs  only  of 
fiich  length  and  filch  breadth,  without  any  re^ 
gard  to  that  thidcneis  which,  on  farther  con> 
fideration,  may  be  attributed  to  them.  They 
may  be  ufed  to  defcribc  to  us  things  which 
have  alio  any  degree  of  thickncls,  but  they 
arc  not  lefs  fquares  and  circles  when  wc  cou- 
ncil no  fuch  ideas  to  them.  They  are  per- 
fefity  dedtorcfrefemftuface,  oradmeafuie^ 
ment  of  fuiface,  nor  b  any  figure  or  form  ne- 
ceflary  to  the  iMSoaBaan  di  what  we  tenn  fur- 
face.  Wc  fpeak  of  any  pact  of  die  heavens 
as  fo  much  in  quantity  or  meafure,  and  wc 
mean  as  fo  much  fu;-facc,  for  wc  fpeak  of  it 
only  as  luch  a  part  of  Ijiace,  extended  in 
length  and  breadth  to  luch  or  iuch  uimenlions. 
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but  MT  do  not  at  all  concent  ottrletves  ahatit 
iu  depth,  or  enquire  how  br  it  runs  baric* 

ward. 

Magnitude,  regarded  in  Its  three  fpccirs  of 
extent,  confidercd  as  extend r  ?  in  ki-i'th,  in 
breadth,  and  in  thicknefs,  is  the  third  fpedes 
of  quantity  in  matter,  and  is  expreflcd  by  the 
term  fillJ.  This  with  the  line  or  lines  which 
flwk  the  verge  of  the  quantity,         the  ex- 
tent which  tak«B  in  all  between  die  feverrf 
,  pacts  of  diat  line  or  lines,  and  which  tfiakes 
what  wc  call  furface  or  fupcrficies,  conne£b^ 
depth  or  thickncfs.    To  make  this  plain  by  a 
familial-  example,  I  mxy  n:eai'urc  the  length 
of  a  field  only,  and  this»  is  done  by  a  line  :  if 
1  take  in  its  breadth  and  dimcnllons  thu  feve- 
cal  ways,  this  gives  the  quantity  the  denomi- 
nation of  a  fiix&ce,  and  this  I  may  do  witli- 
out conHdering  ai^r'  thing  farther  j  but  if  I  dig 
for  clay  or  gravel,  and  ficft  examuie  the  depth 
to  which  that  clay  goes,  I  can  meafure  alfo 
thf  ihickiiefs  to  that  depth,  and  then  I  con- 
jidcr  it  as  a  folid.    This  will  be  f.irthcr  c  <- 
pl^uiicd  under  the  icvcral  terms,  Jhu,  Jurjea-^ 
and  /siuL         ■  '  '  ■ 

» 

MAOKiTvtot,  «ppar«n.  The  apparent 
magnitude  of  a  llrdt  line  is  die  angle  formed- 

by  two  ftrait  lines,  drawn  from  the  extreme 
points  of  that  line,  and  meeting  at  a  certain 
point  in  the  eye.    If  we  fupp :»fc  a  circular 
pliuie  placed  before  the  eye  direcllr,  and  in- 
tended as  an  objeift  of  vifjon,  we  are  to  ima- 
gine Itrait  lints  to  be  drawn  from  every  part 
of  its  liirCace  diiough  the  pupil  of  the  eye ; 
thciSs  luies  will  cro6  and  form  two  fimilar' 
oonea.  T1ie  one  of  thefe  has  its  bafe  upoa 
the  retina  ;  the  otlicr,  which  is  called  the  op-- 
ticoi  or  vifual  cone,  has  the  ob}e£l  for  its  bafe;* 
the  common  vertex  of  thcfc  two  cones,  for 
they  arc  oppofcd  point  to  pninr,  i  ^  near  the 
centre  of  tlw  cryftallinc  humour  ot  the  ey^e. 
O  o  2  The 
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The  viTual  cone  is  formed  by  {haidiiiet  drawn 

from  e\'cry  part  of  the  objefl  to  a  point  in  the 
eye.  It  is  obvious  nov,-,  that  if  inftcad  of  a 
circle  the  objett  were  a  triangle,  a  fquare,  or 
a  polygon,  the  lines  drawn  from  it  would 
have  formed  a  vtfual  pyramid,  inftead  cf  a 
cone  $  bift  a  dide  is  tbe  moie  fimple  figure, 
and  therefore  it  ferves  much  the  beft  for  the 
^]qilaiiung  this  article  of  appaient  mapiitude 
bj  an  inftanoe.  The  appaictit  m:^nicude 
of  a  circle,  is  the  apparnet  magnitude  of  its 
•diameter.  The  apparent  magnitude  of  any 
aivcn  circle  therefore  is  proportioned  to  the 
uataiicc  from  which  it  is  iecn,  and  i&  the 
angle  focined  by  nro  linea  cained  iroin  the  ex< 
treme  parts  of  it  to  the  eye,  and  we  by  its  ap- 
peaient  diameter  is  £>  many  d^;»ca,  minutesy 
or  fbconds  as  dut  ai^le  contains. 

Macvitude,  apparent  of  tlx  Sun.  When 
we  have  obfcn  cd  the  apparent  magnitude  of 
the  fun  during:  the  courfe  of  a  whole  year,  wc 
ih;di  h^vc  pcrcuvcd  that  this  varies  at  diife- 
itnt  timcsy  and  that  coiifidefably,  or,  at  leatl, 
diat  it  fecmi  thus  to  vaiy :  diis  hsqppens  ac- 
cording to  the  fun's  dialing  place  in  die 
cdiptic.  We  know,  according  to  die  rules  of 
optics,  and  from  continual  experience,  that 
any  objedl  appears  larger  as  it  is  biought 
nearer  to  us,  and  fmaller  as  it  is  phiced  mo:e 
remote,  and  from  this  wc  fha!l  be  able  to  de- 
termine, that  as  the  fun  is  doubticls  a  fixed 
body,  and,  t»  reality,  alwap  of  the  fiune 
ine^  it  muft  change  place  with  regard  to  the 
earth,  and  muft  at  times  be  nearer  to  us,  and 
at  tunes  farther  o£  We  fhall  be  curious  to 
determine  what  thefe  changes  of  difhmce  are, 
as  well  as  what  arc  tlie  apparent  variations  lA 
die  fun's  diameter  ;  this  is  eafily  clone. 

Wc  are  to  prepare  a  quadrant  wuh  its  te- 
lefcope,  and  to  obferve  the  height  of  the  upper 
edge  of  die  iun'a  dBflc»  and  diat  of  ill  lower, 


M   A  . 

as  it  pafies  through  the  meridian ;  it  may  be 
mofl  conveniently  done  in  this  fituation  of  the 
fun,  becaufc  if  attempted  when  that  Urmiriary 
is  at  anv  othe  r  hcii^ht  above  the  lioiiion,  it^k 
continual  apparent  uiouon  would  inteirupt  the 
obfenradon  %  but  when  it  is  at  the  mcxidiao, 
it  is  ftiU  for  the  ipaoe  of  a  minute  or  two» 
uriucfa  IS  as  mudi  as  is  neoeflSwy  for  aaakii^ 
the  ol»fiuvation.  We  are  to  corre^  both  diefe 
he^ts  by  the  rules  of  refra^bon  and  parallax, 
fo  as  to  have  the  true  and  cxaifl  height  of  the 
upper  and  lov/er  edge  of  the  di(k,  and  the  dif- 
Icrence  between  thefe  gives  the  true  diameter 
of  the  fun's  diik.  Notinng  can  be  fo  famiiiar 
as  thb  obfervation,  yet  it  ferves  many  pur- 
pofes  s  it  gives  with  a  fufficient  exadnefs  the 
apparent  diameter  of  die  fun's  di(k,  and,  in 
confequence,  the  refpe^  which  it  bears  to 
the  feveraldUhuwes  of  diat  luminaiyfrom  the 
earth. 

This  may  be  done  alio  by  obfer\'mg,  witii 
a  well-regulated  pendulum,  the  time  which 
the  diameter  of  the  iun  taiccs  to  pai^  over  the 
meridian,  or  by  an  horary  cirde.  It  may  alto 
be  done  by  two  paralld  threads  fdaced  upon 
a  micrometer,  and  adapted  to  a  tdefeopewich 
which  the  fun  is  viewed  ;  hut  the  firft  method 
is,  of  all  others,  the  mod  funple  and  familiar, 
according  to  the  moft  accurate  obfer\'ation5 
talcen  I  y  all  thofc  ways  fucccfiively,  and  com- 
pared one  with  another ;  for  this  is  the  very 
way  to  arrive  at  the  true  precifion  j  the  great- 
eft  diameter  of  the  fun  as  thlny-two  minutes, 
thirty-feven  icconds,  and  twen^-four  thiidsi 
and  its  leafl  diameter  is  thirty-one  minutes, 
thirty-two  feconds,  and  forty-nine  thirds. 

When  we  thus  know  the  fum  of  the  fun*s 
greatel^  apparent  diameter  and  of  its  leafl,  we 
have  the  rcipect  of  its  greateft  and  leait  dit- 
tance  from  the  earth,  which  is  in  an  mvcrtcd 
ratio  to  its  apparent  diameter.  As  die  half  of 
dicfediaiiicterH  whtdi  it  diirty-two  minuiea 

and 
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and  five  feconds,  is  to  the  grcatcft  diameter, 
which  is  thirty-two  minui-Ci  thirr,-kvcn  fe- 
conth  ainJ  iiu  half,  fo  is  one  hundred  th'juiand 
to  one  imnJrcd  and  one  thoufand  fix  hundred 
and  eigh^^eigbL,  wlucb  is  the  meafttie  of  die 
gireatcft.  diftanoe  of  die  (im  fiom  die  eardit 
and,  taidng  dus  from  two  hundred  dtoufand, 
we  ihaii  have  the  leaft  diftance  of  die  fun, 
vhich  is  ninety-eight  thoufand  three  hundred 
and  twelve.  The  difference  between  this 
and  the  greateft  diit^ice,  is  three  thoufand 
three  hundred  and  fcventy-fix,  die  half  of 
wludi  being,  one  dioulaiid  iix  hundred  and 
cigb^-eig^t,  is  die  mcafiire  of  die  greateA 
extremity  of  the  fun's  orfMt>  which  is  one  of 
the  principal  of  die  elements  in  the  theoiy  of 
this  luniinar]f« 

MAHI.  A  name  by  which  fomc,  who  are 
fond  of  uncommon  words,  have  called  the 
conflclladonPifces}  it  u  die  Peiiian  name  of 
diat  €onfteUad9ii. 

"  MAJORITY,  in  Roth's.  When  in  two 
quantities,  which  have  a  ratio  to  each  other, 
the  firft,  or  antecedent,  is  grc-tcr  than  the  fc- 
cond,  or  confcqucnt,  the  i  itlo  i^  called  a 
ratio  of  majority.  SeeKATio. 

MALAPH.  A  name  given  by  fome  to 
a  kige  fiar  in  the  confielhtion  Cancer.  The 
afirologeiSy  and  lome  afttonomersy  preferve 
die  iqipenatioii  i  it  is  no  other  than  the  Star 
called  Pnefepc.  The  word  Malaph  is  die 
Arabic  name,  anditiigniiies,  in  that  language, 
amang^. 

MALPUELEARTI.  A  name  by  which 
fome,  who  love  uncommon  wordS)  have  called 
die  confieliatioa  Guona  Borea]is»  or  die  Nor- 
thern Ciown.  It  is  the  Chaldee  name  of  that 
cooftellation. 
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MANGER.    A  naiT,cz';v?n  by  SchilL-r 
the  ccnl^.tl'.a;:on  v{  :hc  r.orrl'.orn  hL-i J;.'.;r'„- 
called  b_^'  oUiers  Lyra:  i.iJ^cd  hr  I  .-  j  •■  :< 
die  form  of  die  conileilai.o{i,  anJ  ^I^ved  di^ 
figure  of  a  Qtimgerthere»  under  which  mi  he 
has,  as  «'el]  as  he  could,  raided  the  iidn  .hit. 
belong  to  the  Old  Harp.   He  calls  this  the 
manger  in  which  our  Saviour  was  laid:  but  this 
aiifwers  no  purpofc  in  the  world,  and  it  tends 
to  make  great  confufion  in  thefcience. 

•MANIS.  A  Conflellauon  oiicrcd  to  the 
aftfonomical  woiUi  and  oompoled  of  a  feries 
of  veiy  confpicttous  tinlbnned  flars  near  die 
conftellation  Cepheus. 

The  creature,  under  the  out-Unes  of  ndiole 
figure  thefc  are  arranged  in  this  neWHOade  con- 
Hcllation,  is  one  of  tlie  mod  fingular  in  the 
world.  It  i>  prcTerved  in  fome  of  the  moll  cu- 
rious n^ufituir  p.vA  has  been  mentioned  by 
fome  of  the  late  writers  under  the  name  of  the 
Icalj  Itzaid,  but  It  is  not  at  all  of  die  lizard 
land,  although  it,  in  feme  degree,  rdemblc 
them  in  figure.  The  andents  were  unacquainted 
with  it,  and  but  few  writers,  whohavelpokenof 
ic,  have  done  this  with  any  degree  of  accuracy. 
It  will  be  found  dcf'cribcd  and  figured  from  the 
re;J  animal  in  the  hiilory  of  animals  lately 
publifticd  by  the  author  of  this  work. 

'i  hc  creature  is  rcprclentcd  in  this  conftclla- 
don  in  its  ufual  poiition  of  fquattiiig  down 
upon  the  ground  widi  its  legs  fpread  out,  its 
tail  alttdebent,  and  ifs  long  tongue  extended. 
It  is  inthismannerdiatittdiewoodsttwatcbea 
for  its  prey ;  it  is  of  the  colour  of  withered 
leave?,  and  its  fcalcs  lomcwhat  of  their  Hiape, 
fo  tliat  it  is  unobfervcd,  and  its  tongue  is  thrutt 
out  that  flics  and  aati  may  lix  upon  ic,  and  it 
feeds  on  thefc  by  drawi':g  it  in  again. 

The  confteUadon  is  of  confiderable  extent 
in  die  heavens,  and  comprehends  a  great  many 
flars  i  fomeoftbefe  are  very  confiderable,  and 
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were  very  ill  counted  before  under  ii.c  name 
of  this,  or  that  ccnftcnatioii.  It  is  placed  be- 
tween Caffiopcta,  Cephcus,  the  Swnn,  aiul  the 
Lizard.  There  is  a  great  extent  of  the  hea- 
vens left  vacant  between  thcfc,  and  all  thecon- 
fidenble  Ibis'in  diat  Ipace  are  comprehended 
in  this  conftdladon. '  Its  bead  is  at  a  fitiall 
dtibuice  from  the  right  arm  of  Caffiopeia,  and 
its  tongue  is  extended  toward  the  palm-brnnrh, 
which  he  holds  in  her  left.  The  body  of  the 
creature  runs  between  tlic  fccptrc  in  the  hand 
of  Cephcus  and  the  Lizard,  and  the  tail  is 
continued  down  between  the  head  of  Ccpheus 
and  the  headof  tlie  lizard,  and  by  the  tail  of 
Cygnus. 

The  conlptcixNn  ftars  in  die  conftdladon 
Mints  are  twenij'One  in  number,  and  fome  of 
them  arc  of  very  confiderable  magnitudes; 

thry  follow  one  another  in  a  crooked  fcrics,  and 
arc  \cr\-  happily  comprehended  within  aiid 
upon  the  out-hncs  of  this  figure.  There  arc 
two  on  the  head,  a  confiderable  one  at  the  tip 
of  die  nofe,  and  anodier  mudi  larger  at  the 
eye ;  and  there  is  a  third  alfo,  a  confpicuous 
'  and  beautiful  ftar,  at  the  extremily  of  tlic 
ftuig^.  At  ead)  <^  the  fere  feet  there  is  ahb 
one  ftar,  and  on  the  lower  [>irt  of  the  back 
dnre  runs  a  fcries  of  five.  Below  thcfe  there  is 
one  larger  and  more  confpicuous  at  the  origin 
of  the  hinder  leg  on  the  :  i^ht  fide  ;  arxi  at  the 
foot  of  the  hinder  left  kg  theic  is  ano- 
ther very  corvfidcrable  one  j  this  ftands  very 
near  dte  h^  of  the  Lizard.  At  die  beginning 
of  the  tail  there  is  a  fmall  ftar  on  the  left  fide, 
and  a  little  lower,  on  the  &aie  ftdc,  there  is 
another  at  a  confiderable  diifauice }  below  this 
thcrrr  ftar.d  Vx--^  morv  nlmnft  oppofite  to  one 
anothc,  and  pine  one  on  each  fide  of  thar 
part  of  the  tail.  7  ht:  •  nrc  cppofiteto  the  right 
hand  uf  Ctphtus.  At  fome  diilancc  below 
diefe  is  a  fingle  and  very  confpicuous  ftar,  this 
Is  on  the  right  iide  of  the  tail  toward  the  end, 


and  it  is  very  near  the  litilc  ilar  at  the  extre- 
mity of  the  tail  of  Cygnus.  The  rcmuiniaj; 
llar»  of  the  Maniii  are  only  four,  one  of  thcai 
ftands  at  feme  ^ftanoe  below»  diis  b  in  the 
middle  of  the  taili  and  byroad  diisdiere  are 
twoneartDgedier  alfe  in  diennddte»  and»  fi- 
nally, jonc  at  the  extremity  of  the  tail,  notan 
inconfideraUe  on^  though  finaUer  than  maaf 
of  the  others. 

This  and  twelve  others  are  the  confte!- 
lations,  added  tothofe  already  formed,  in  thii 
work.  There  appeared  a  deHcicnc)'  of  fome 
figure  in  iiioie  places  where  they  are  fiiuated, 
and  dwfe  figures  very  happily  fill  them.  If 
they  are  accepted  by  diofe  who  profds  aftro- 
nomy,  I  (hall  be  glad  to  have  added  femetfatnga 
be  it  ever  fo  little,  to  the  fcience  j  if  they  arc 
neglected,  there  is  only  a  little  trouble  loft. 
They  have  taken  up  but  about  as  many  pages 
in  the  defcription,  and  theftars,  of  which  they 
arc  cumpofed,  niuil  have  flood  ia  the  plates 
where  they  are  given,  whetb^  or  not  they  had 
been  conneded  togedier  by  the  feint  out-fiae 
under  which  diey  are  <fiJ|ioled. 

MARA,  OR  AL  MARA.    A  name  by 

which  fome  have  called  the  confteHadoil  An- 
dromeda ;  it  is  one  of  the  Arabian  names  of 
that  conikliatkMi)  and  Uglifies  chained. 

M  ARIGH.  A  name  by  which  hmc,  who 
are  fond  of  uncommon  words,  call  the  planet 
Mars  i  it  is  die  Arabic  name  Marigjh,  and,  in 
the  proper  lenie  of  the  word,  fignifies  bloody. 
A  name  probably  pven  on  account  of  the 
ruddy  look  of  diis  planet 

iMARGIMAB.  A  name  by  which  fome, 
who  love  hard  words,  call  Mercury. 

*  MARS.  The  Icaft  of  all  the  planets  except 
Mercury,- and  the  mo^t  diiiant  from  die  fun 
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•««npt  Saturn  and  Jupiter.  His  place  U  next 

above  that  of  the  earth  in  the  fyftem  of  the 
univerfe,  his  cmirfe  ')  ing  between  tlie  orbit  of 
the  earth  and  that  of  Jupiter,  but  "try  diftant 
from  both.    Mars  •  cafily  difiiD.nnfl.ed  in  the- 
heavens  from  all  uie  other  ilars,  \us  appear- 
ance Of  of  ^nok  of  any  confiderable  fize, 
the  leaft  briglit  or  elegant    He  is  diftin- 
guiflied  ftom  the  fixed  flats  bj  not  having  that 
'  twinlding  which  thejr  bave^  and  from  thepU- 
-acts  by  the  want  of  their  placid  brightncfe  and 
■  Acir  clear  hght.    Mars  appears  of  a  dufky 
reddi£h  hue,  and  has  Icfs  luftre  tlian  any  ftar  in 
the  Ikies.    Saturn's  light  is  feeble  and  dead, 
compared  to  that  of  Jupiter  ;  and  runitcr,  at 
his  ttmcB  of  being  brighteft,  h  valtiy  inferior 
lo  Venus  i  but  A£tn  is  below  Satuni  lu  this 
rdped  nanjr  debtees,  his  light  is  not  at  all 
more  bright  than  that  of  Saturn,  and  it  wants 
At  ag^cable  whitcncfs.  ThcdifFufion  of  a  red- 
difti  hue  over  this  phnet  is  fo  vciy  llnguJar,  that 
the  eye  cannot  cfcapc  obferving  it,  although 
it  deadens  the  lisht  that  would  otherwife  be 
fcnt  to  the  earth  ironi  fo  near  a  planet. 

WWIc  we  fpcalc  of  Mars  iii  this  light,  we 
MPe  yet  toconfiider  hhn  as  a  body  confidcrably 
laige  and  exten0ire«  thot^  not  fb  in  cooipa- 
rifon  of  the  genciality  of  the  other  planets. 
Mors,  which  appears  fo  inconfiderable  to  us 
in  the  heavens,  is  a  giobc  of  more  than  half 
the  bigncfs  of  this  earth;  his  diameter  is 
lour  thouund  cjght  hundred  miles.    His  dif- 
taoce  firom  die  fun  is  an  hundred  and  twenty- 
five  millions  of  miles,  and  hb  revolution  round 
the  lim  is  peijorraed  in  a  little  left  than  fix 
htmdred  and  cig^*leven  days* 

The  period  of  a  planet's  revolution  lound 
the  fun  is  its  year ;  that  of  our  earth  is  per- 
formed ill  three  hundred  and  fix ty-fivc days,  I 
and  conrcquently  that  is  the  U  n^rth  yf  our  year, 
coijfequcntly  the  year  of  Mars  is  nenriy  equal 
intwoof  otin.  Accofding  to  tlie  d  iUnction 


\ 


into  luperior  and  inferior  planets,  as  they  are 
nearer  to,  or  further  reniote  from  the  fun  than 
our  earth,  Mais  i:  one  olPthc  fupcrior  planets, 

but  the  lovvcft  of  them. 

Alar,  like  the  other  two  fupcrior  pignets, 
when  l.  j  is  in  oppofition  tb  the  iun,  is  nearer 
to  the  earth  than  when  he  h  in  conjunction 
with  It ;  and  this  has  a  vcry  vilibie  chFca  in 
the  appearance  of  the  planet.    It  is  for  tliis 
reafoh  that  we  fee  him,  at  Tome  times,  fmall 
and  veiy  dufky,  and,  atothens,  fo  large  and  lu- 
mmous,  that  it  would  he  Hkdy  an  uninllruaed 
eye  fliould  take  him  for  another  ftar.  HefiiO 
however  retains  his  charaacriftical  ruddinefi; 
and,  at  heft,  is  faint,  at  the  worfl,  in  hisfmaU- 
eft  apperiranco,  the  light  alio  is  fo  troubled, 
and  (he  colour  foduficy,  that  few  regard  hmi  ?.t 
The  difleience  in  his  apparent  diameter 
»  fiJIy  proportioned  to  the  dilFerencc  of  light. 
When  he  is  neareft  to  the  earth  it  is  about 
thirty  feconds,  and,  on  the  other  hand,  when 
his  diftance  is  equal  to  the  mean  of  the  eartll 
and  the  fun,  he  appears  but  of  eleven  feconds 
in  di.nmetcr.    How  vaft  a  difpropor^on ! 

The  Moon,  \'enus,  and  Mercuri',  a?  they 
arc  between  the  earth  and  the  fun,  ha\c, 
at  times,  as  feen  from  the  earth,  the  f  rin  of 
a  crefcent  in  difterent degrees  i  but  in  - 1 ;  ior 
planets  have  nothing  of  this.   Mars,  tjIou-!i 
the  loweft,  being  one  of  them,  can  never  be 
found  between  the  earth  and  the  fun;  and,* 
confcqucntly,  although  his  light  is 'in  vcq? 
diheicnt  dt-rcrs    according  to  his  diftancei 
from  u >,  yet  Ivc  alv.-nj-s  prefer\-cs  nearly  the 
fame  form,  and  ihcws  us  a  round,  or  ne.  rly 
round  face  enlightened.    This  phnct  how- 
ever is  not  wholly  without  changes  of  appear- 
ance in  its  dtflerentittuations.  Thcfcarcnot 
to  be  lUppofcd  vifiWc  by  the  naked  eye,  but  by 
the  afiiflance  of  telefcopes  we  ilc  that  th-  dilk 
of  this  pir.Hct  rJTunxs  :;n  ovul  fi-urc  from  the 
time  of  its  conjunction  with  the  (r.n  to  it-  f.rft 

quadrature; 
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quadrature :  at  that  time  It  appean  much  as 
the  moon  in  her  decreafe  about  three  day? 
utt  r  tlic  full.  From  the  time  of  its  firft  qua- 
ojaturc  to  that  of  its  opporitU>n,  its  disk  en- 
tirely fills  itfelf  up,  and  it  appears  nMind ;  and 
lipom  the  oppofitkm  to  die  fiscond  quadrature, 
it  is  agun  in  decreafe  as  in  die  firft  i  and  fi- 
nally, fram  itsfiscond  quadrature  to  its  ooi^unc- 
tioo  again,  it  tskes  i^ain  its  round  ibnn. 

Thek  are  die  chai^  of  figure  which  tele- 
icopes  dilbover  Co  us  in  Kfan.  Tli^  aie  not 

do  confidcrable  as  thofe  of  the  iafeifor  planets, 

or  of  our  attendant  planet  the  moon,  but  flill 
they  are  obfcrvable.  Thefc,  however,  are  not  all 
the  ulcs  that,glafles  have  difcovered  to  us  with 
regard  to  this  pianct.  Wc  fee  his  fuiface  en- 
li^tened  In  an  irregular  mannsrs  and  his 
wholedidi covered  with  ^pon  in  the  fadieman- 
jierofthatofthenioon.  In  this  Mars  diliers 
g^dy  fixmi  Saturn  and  Jupiter :  in  viewing 
Saturn  we  are  entertained  wtththe  ring  and  the 
fatcllites,  but  hh  furface  appears  quite  plain 
and  equal.  Not  that  wc  have  rcalbn  to  I'up- 
pofe  it  is  abfolutely  even,  any  more  than  that 
of  the  other  planets,  but  his  great  diil^uice 
fenders  die  inequalities  not  viHble.  There 
have  been  Ibnie  who  have  dcicribed  belts  on 
Saturn,  but  dieyare  only  appearances  of  belts, 
diey  are  very  far  from  his  fur&ce,  and  are  truly 
^ouds.  On  the  furface  of  Jupiter,  which  is 
Yerj'  remntc,  though  greatly  lefs  remote  than 
Saturn,  we  fee  abiolutc  belt?,  or  rr^.nf^erfc 
broacnKind':,  and  lonictiines  fjvits :  but  tliofe 
^ix  u:i^urL4ln,  of  no  grt.  t  uur-Uion,  r.nd  they 
change  their  figure  ;  on  the  other  hand,  ia  the 
nearer  body  of  Mars,  we  fee  ahfoluce  fixed  and 
permanent  fpots,  and  a^eat  number  of  them ; 
didc  we  fee  very  dtftin&y,  and  they  are  very 
lai^,  but  they  are  not  feen  equally  weD  at  all 
dmcs,  but  appear  with  various  advantages  ac- 
cording to  the  different  ftatcs  of  the  planet  with 
refpcd  to  its  Atuation. 
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From  the  firft  quadrature  to  the  fccond  we 
begin  to  fee  them  very  plainly,  in  which 
time  it  is  near  enough  to  the  eardi  to  be  feen 
witli  great  diftindpefsi  at  other  dmes,  die 
wfade  planet  is  finaller,  and  at  lengdi  reduced 
to  one  third  of  its  apparent  diameter:  in  all 
thefc  places  the  fpots  of  the  planet  are  more 
dift.tnt,  and  grow  lefs,  are  the  lefsdiftin^^ifh- 
able,  and  require  the  more  powerful  glalTcs : 
thefe,  however,  do  not  make  any  tolerable 
amends  for  the  encreafe  of  diilance.  A  tele- 
fcope  of  twelve  firet  will  do  vailly  more  in  die 
time  between  die  firft  and  lecond  quadrptvc^ 
than  one  of  five  and  thirty  feet  afierwarte 
The^lMits,  which  we  difiinginih  in  this  man- 
ner, prcferve  their  figure  a  great  while,  when 
in  the  fame  expofition  with  rc':  \ri^  to  rfic  earth : 
we  can,  at  any  time,  diftiiij^utih  them  one 
from  another  by  tlieir  particular  figure ;  and 
they  might  be  called  by  names  as  well  as  thofe 
of  the  moon  but  Mars  has  been  left  eia* 
mined  or  regarded  ^an  any  of  die  odMC 
planets.  * 

On  obfcrving  ihefe  fpots  carefully,  we  find 
that  they  have  an  apparent  motion  from  eaft 
to  wcfl,  and  this  brings  them  back  to  the  place 
whence  they  fct  out  in  the  fpace  of  twenty- 
four  hours  and  forty  minutes.  It  is  by  thefc 
fpots  that  we  difcover  the  re%'olution  of  the 
heavenly  bodies  round  didr  own  axis;  as 
diey  are  adherent  to  die  furface  of  die  plaoe^ 
they  can  oidy  tium  vrith  it,  and  confequendf 
its  motion  is  delcribed1>y  theirs,  lliedilbnce 
of  Saturn  rendth'ng  it  impolHblc  to  fee  any 
fpots  on  hi^;  furface,  takes  from  us  this  oppor- 
tunity of  knowing  -.shcuKr  he  have  any  fuch 
revolution.  Wc  are  ignorant  whether  he 
does  revolve  about  hb  axis  or  not,  thoi^ 
whattbever  others  may  think  liom  diis  want 
of  proof,  it  is  moft  probkble  he  has,  and  diat 
we  only  want  the  mcr:r,s  of  evidence.  We 
fee,  by  the  fpots  of  Mars,  that  he  docs  re- 
volve round  his  axis,  and  that  chisxcvoluiioa 
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k  perfbnned  in  Ittde  more  time  Aan  that  of 

this  earth.  The  axis  of  this  revolution  feems 
a  little  inclined  to  the  orbit  of  i\Iars,  and  to 
make  a  revolution,  like  thatof  the  axis  of.thc 
{^beof  tlic  laix  about  the  poles  of  the  ecliptic, 
jafitcl\,aiiuiiner,  that  tbe  north  pole  and  the 
fimth  pole  aiefinuid  Hiocefivety  on  the  appa- 
imt  ihsk* 

Thefe  fpots  on  the  planet  Man  were  difco- 
vered  at  that  time  when  aftronomy  vras  riftng 
fiift  to  its  pcrfcftion.  Cafllni  faw  them  in  1666, 
and  fo  good  an  aftronomer  was  not  likely  to 
make  the  dilcover)',  and  leave  it  unemployed. 
He  Uw  not  only,  the  fpots,  but  their  nu>tion9 
apd  be,  from  4^t,  fidi  deienaiaed  the  levo- 
lution  igS^  phuiet  abo«itlls  mds.  Fram  tiiat 
time,  the  ^pes  of  all  the  aflronomers  wei:e  upon 
^  planett  biit.tiiey  added  little  to  his  difco- 
veries;  he  was  a  mailer  of  thcfubje^kj  he 
Was  indefatigable,  and  he  had  the  bcH  inflru* 
ments  that  could  be  procured.    His  figures  of 
the  planet  cxprelj  uli  that  iiave  been  fuice  dc- 
icnhed,  \)ut  perhaps  not  all  that  have  been 
ince-feen^  At>  final]  diftaace  fionhklaig^ 
^pottfacKiaanioftieniarkahleoociicoaey  die 
top  of  which  is  decorated  with  a  protuberance 
of  an  irregular  figure  ;  it  is,  if  not  the  kugqft, 
by  much  the  raoft  fingtdar  fpot  on  the  planet, 
and  one  would,  almolt  be  tempted  to  luppplc  it 
had  appeared  fuicc  bi:^  time,  by  his  not  having 
deferihed  it.    I  have  ihtjwn  it  to  moii  ui  our 
aftraooncn  thnxig^  a  zefra^ng  tdelcope  of 
tt^Heen  feet,    Theie  aie,  on  the  face  of 
MarSf  Oppofite  to  ihaft  wUch  Caffini  haa  fo 
difiuidly  f)gured,  fome  fpots  not  unlike,  in 
fhapc  and  difpofiupn,  to  ti^Hc  whic}vJ)e<.lia8 
figured  thcrf,  particularly  the  fecond  in  mag- 
nitude, which  ftaiitl^  at  no  great  diikocefrom 
the  centre  of  the  planet  ''^  his  figures,  has  one 
very  like^it  m  fituation  gn  the  other  hcmifphere. 
'fhis  is  indeed  more  like  in  fituation  ihaii  it  is 
in  (hape,  but  the  fituatioa  is  mote  regarded. 

Vol;  I.  "  .     <  « 


I  had  the  oppnrtunity,  fome  time  fine?,  of 
(hewing  thefc  fpots  in  the  con^fs  ct'  about 
twelve  hours  ;  Mars  was  very  vifible  from  th.r; 
top  of  my  honfe  in  che  evening,  iind  condnued 
fo  tiH  morri.jir,  vvc  f.nv  the  very  face  :i'j;urcd 
by  Caffini;  and,  at  the  distance  of  abjut 
twdve  Boiirs,  the  oppofite  face}  this  was  a 
Utile  befeve  day^Iig^t  in  the  mornings  the 
firft  ob(ervation  was,  tibat  Man  had  made  a 
complete  icvolntion  round  its  axis,  for  that  the 
feme  fpots  were  in  the  fame  places.    On  exa- 
mining particularly  why  thofe  who  faw  it  eiK 
tertained  that  opinion,  1  found  that  this  ftngl« 
(pot,  which  is  like  the  fecond  in  magnitude  ol 
Caffini,  was  the  ot^e^  of  their  attention.  I 
defircd  diem  to  look  Ibr  die  larger,  and  fi>  far 
will  fiuxj  go  when  00  a  wiorig  lcell^  that 

th^  thought  they  4w  Ibdietfaii^  like  that  alibi 

only  lefs  dear.  We  had  examined  the  fpot  I 
have  already  mentioned  j  the  conic  one,  with 
the  large  head  undefcrlbed  by  Caflini,  on  the 
evening  obfervation  j  this  was  not  to  be  found, 
and  from  the  abfolute  want  of  this  it  waa 
given  up,  that  we  did  not  now  fee  ^he  ^mq 
hcmifplieie  of  the  pbnett 

Themiflake«f  thefegendcmen,  widi  me, 
waa  npt  paiticiilar  to  them'}'  there  an  fcmie 
accounts  of  about  eighty  years  {ince^  which  is. 
within  a  few  years  of  the  firft  difcovcry  of  tho 
fpots  of  Mars,  publiflied  at  Rome,  which^ 
from  obfervations  of  thofe  fpots,  and  of  thcip 
return  to  their  place,  fix  the  r.nolutiori  of 
Mars,  round  bxa  own  axis,  at  tim xuui  iiours* 
ioAead «f 4i«Bnty>lbur  houn  fotty  minutes; 
bnt  it.ls  plain  dwfe  xol^  ftoni'  die  miflaki;' 
of  taking  die  two  hemifpheres  of  Man,  diat 
are  siearly  oppofite  to  one  another,  to  be  the  ' 
fame ;  nay,  the  obfervatloiis,  although  theji , 
are  not  lu  .far  particularifeii  as  to  afcertam  thai 
thcyfcemt.0  liavcbecn  made  from  this  very  ip«t, 
which,  beiiig  neaily,  but  not  exactly,  opi)oCte 
to  the  iknilaj:  f^H>t  on  the  other  hcmifphere, 
P  p  will 
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WiU  appear  on  thefiune  part  of  thisheinirpliere 

which  occupied  that  on  the  other  in  the  fpucc  of 
thirteen  hours.  We  may  fee  from  this  howealy 
rniftakcs  arc  in  fuch  nice  oblervations ;  and 
we  ought  to  Itrarn  how  How  men  ought  to  be 
in  departing  from  the  opinions  of  tiiofe  who 
have  examined  wi^  care ;  and  with  how  iSvu- 
pulous  a  caution  they  ou^tto  examine  everf 
circtunftance  on  iiich  an  occafion.  When  the 
time  of  Mare's  fevolution,  about  his  own  axis, 
is  Set  down  at  twenty-four  hours  and  forty  mi- 
nutes, we  arc  to  obferve  alfo,  that  this  is  not 
given  as  his  conibnt,  nor  as  his  mean  motion 
in  that  revolution.    Ail  die  pUiKib  hivc  ioine 
variation  in  this  motion,  according  to  the  dif- 
fenent  part  of  the  orbit  in  wlych  it  is  made  i 
hut  as  toMaiSf  the  only  time  in  which  he  can 
be  viewed  with  fuccels,  is  from  his  firft  to  his 
fecond  quadrature,  and  this  is  to  beunderflood 
as  the  period  of  his  revolution  round  his  axis 
^  that  time,  or  in  that  part  of  his  orbit. 

I  {hould  the  more  have  wondered  at  the  ac- 
curate Caffitii's  not  having  obfervcd  the  An- 
gular fpot  I  have  mentioned  in  Mars,  if  the 
face  of  that  planet  were  fo  perfedly  confident 
with  itfelf  at  all  times  in  this  lefpefi,  as  that 
of  fome  odier  of  the  planets*  Alduw^  die 
i^ots  are,  in  comparifimof  tbofe  leal  ipotsand 
belts  of  Jupiter,  and  of  the  imag^naiy  belts  of 
Saturn,  fixed  and  permanent,  yet  they  are  not 
totally  void  of  changes  in  their  appearance. 
In  Jupiter  rpots  appear  at  certain  times,  and 
arc  quite  lolt  atotlicrs;  nay,  the  fame  part  of 
tlie  planet  (hall,  in  the  courle  <^  a  week,  be 
plain,  (hall  have  a  fpot  in  it,  that  fpot  Ihall  di- 
vide 'itfelf  into  finreral  others,  thcfe  ibatt  alter 
lihar  figure,  and,  at  length,  tb^  fliaU  dtlap- 
peor,  and  the  place  appear  plain  again  ;  nay, 
belts  (hall  vanifh  where  they  were,  and  new 
opi  .  Ih.ill  ajipLar  in  other  places,  and  this 
111  a  few  houri>  i  lo  that,  in  Uic  fpace  of  one 

evening,  there  fhall  be  two,  four,  and  five,  or 
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foe  belts.    In  comparifon  of  thefe 
the  fpots  of  Mars  may  be  called  abfolutely 
fixcJ,  for  they  are  ViaWc  to  none  fuch  ;  butiUU 
though  they  keep  (evcrally  not  only  their  ex- 
igence, but  their  places,  and,  in  a  great  de- 
gree, thcii  figure,  there  is  fomethii^  of  a 
chaj^  of  appearance  amm^  them;  toaxp 
diat  have  been  very  dear,  become  coiiAifc^ 
and  Ibiiie^  that,  were  the  mdl  pveciletJMleinr- 
minate,  till,  among  tlic  lefler,  many,  that,  at 
firft,  were  very  confpicuou?,  are  almoft  loft| 
others  of  them,  in  the  dilf'crcnt  fituations  from 
the  vaiious  lit;hti  during  the  courle  of  a  ra'o- 
lution,  alter,  in  Ji^mc  degree,  widi  rci'pa:i  to 
their  dimeofions.   This  is  a  thing  that  may 
have  milled  Ibme  of  thoie  fupcrficial  gazers, 
who  fufypofe  afbonomical  di&overiea  am  tobt 
made  in  one  evenii^ ;  and  thia  is,  doubddt, 
the  real  lloundation  of  thofe  exceptions  which 
have  been  made  to  the  rcprefentatiorw  of  the 
fpots  in  CailLni's  hgurcs,  by  fome  who  pretend 
to  great  altronomicul  knowletlge  here.  Some 
variation  in  appearance  uicre  will  be,  notoniy 
in  difierent  oppofidona  of  the  planet,  but  in 
dift^erent  periods  of  that  oppofition  i  but  fkef 
pfincipally  regard  the  lefier  fpois,  and  are  only 
apparent  in  thcle.   There  are  no  realdiai^ 
of  figure  but  may  be  principally  referred  to 
the  fpots,  being  more  or  lefs  fliarp  or  determi- 
nate at  the  edges  ;  the  larger  remain,  at  all 
times,  in  their  places,  and  retain  their  form, 
and  were  there  but  one  ot  tiiclc  aiccrtamed,  ii 
would  be  fufficient  to  dcienmne  the  leinaliite 
of  the  phinet  onits  axis,  and  to&t  the  time  «f 
that  revolution. 

In  the  feveral  oUervalioiif  I  have  made  flP 
this  planet  for  the  laft  twehw  or  fbunacn 
years,  I  have  been  led  to  believe,  ihi^ 
whatfoever  thofe  belts  ai^  whidx  appear  and 

difappear  in  fo  fbrange  a  manner  upon  the  fur- 
face  of  Jupiter,  tlicre  is  fomcthing  ana- 
logous to  them  on  Mars,  not  that  there  appear 
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tote  niiiyof  tfaeoifbut  certainly  iJiere  inUlbme 
time  be  aUbliddy  difeawend  one.  On  ofing 
a  refnuaing  telefbope  of  Airty-fivt  feet,  I  have 
often  feen  the  appearance  of  an  oblonp  dafky 
band,  quite  different  from  the  (pots  on  this 
planet,  and  always  in  the  fame  place,  not  far 
h'om  the  centre.  Many  have  I'een  this  with 
me,  and  hftve  mcnlioiied  k  vr&lMMit  my  firft 
poimJi^  ijtouttDtfaem)  itisoontiinieii  quite 
jound  ^  planet,  but  ia  intemipted  in  many 
places,  and  in  Ibme  is  Co  falnt^  as,  for  a  conft- 
derablefpaoe,  not  to  be  vifible.  After  this,  it, 
by  degrees,  is  feen  again  in  exadllv  thr  fame 
dirtv^^ti  »n,  but  in  its  beginning  vcr)- tamt  and 
broken,  and,  by  degrees,  becoming  perfect. 
Intiie  wliole  it  is  of  anobicurc  hue,  fomcwhat 
darker  than  the  reft  of  the  furface  of  the  pla- 
net, and,  when  it  ia  moft  peife£t,  is  not  very 
deteiminate  attbe  edges:  it  ia  as  broad  in  pro- 
portion to  die^iparent  diametcrof  die  planet, 
a«>  the  broadeft  of  the  bdts  of  Jiqnter,  that  a 
little  to  the  north  of  his  centre ;  and  although 
it  has  a  duHcier  hue,  yet  has  fomething  of  the 
general  appearance  of  thok  hi.  lis. 

This  belt,  if  it  may  be  lo  culad,  of  Mars, 
is  much  better  feen  in  fome  oppofitions  of  the 
planet  than  in  others,  and  if  die  obfervations 
te  occafionally  continued  through  the  courfe 
of  me  qypofition  only,  it  will  be  found  mndi 
nmre  confpicuous  at  certain  times  of  it  than 
OlhefS :  fometimes  there  appear  only  detached 
pieces  of  it,  which  form  a  kind  of  oblonG:  and 
broad  du'ky  Ipots  ;  it  was  in  this  :i];pcara:K'c 
that  I  iirit  law  it,  and  when  any  other  obf  rvcr 
difcovefii  one  of  tliefe  fpots,  I  would  wiih  him 
to  be  exa£t  in  his  obfervadons  for  Ibme  fuc- 
caiedins  dwfs,  and  he  will  nudte  out  more. 
The  appearance  of  an  oblong  ipot  of  this  kind 
one  of  the  firft  things  that  dtreded  me  to 
iploy  more  attention,  than  moft  people  have 
done,  to  this  planet.  I  confultcd  the  figures  of 
Caflim>  and  found  AO  account  of  it,  no  trace. 
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nor  vef%e  of  ai^  lAikag  in  the  place  where  lb 
large  and  fo  conl^ioioiis a  Qioc appeared;  firom 

time  to  time  it  1:1  cw  more  faint,  tl!!  I  entirely 
lofl  it.  In  a  fuccecdin-j;  oppofition  of  the  p'.a- 
nct  with  the  fun,  which  is  the  only  time  for 
thefe  obfcr^'ations,  I  %vntchcd  ftrictly  for  it, 
and  at  Icjigth  dilcovered  fome  faint  trace  of  it 
in  its  former  (dace.  From  the  day  of  my  fuft 
feeing  it,  it  became  more  diftinA,  and  what 
was  Angular,  ^ipeared  to  return  to  its  place  at 
nine  or  ten  hours  after  it  was  loft.  This 
might  have  led  a  hafly  obfcrver  to  difpute 
Caflini's  fettled  period  of  the  revolution  of  the 
planet  about  its  axis,  ;is  the  incoiifidcrate  Ita- 
lians had  done  from  the  miftake  of  one  fpot 
for  another.  It  was  jult  liie  fame  cafe  here, 
what  I  had  feen  was  not  a  return  of  the  fame 
oblong  dufky  fpot,  but  the  appearance  of  ano- 
ther fuch  at  the  £une  part  of  the  planet.  Many 
hours  continued  obfervatiaii,  and  thatrqieated 
for  feveral  evenings,  gave  me  at  lengdi  a  trw 
knowledge  of  what  thefe  fpots  were.  'ITiey 
appeared  unlike  the  rd\  of  the  fpots  on  the 
planet,  and,  in  all  refpefh,  they  were  like  the 
bdt;>,  or  parts  of  the  bdia,  ol  Jupiter.  It  is 
the  cuftom  every  where,  (but  no  where  is  it  fo 
much  fo  as  in  England)  to  ftand  a^inft  any 
thing  new  in  obfervation.  Tbok  who  had 
heard  me  fpeak  of  a  bdtin  Mars  held  die  opi- 
nion in  contempt}  thofe  who  had  been  with 
nie  in  the  obfervadons  would  hardly  believe 
that  what  they  faw  was  what  tl.cy  faw.  From 
time  to  time  I  became  able  to  trace  the 
contumaUon  of  one  of  thcfc  oblonn;  fpots 
over  feme  little  interruption,  pcrliaps  perfect, 
perhaps  only  partial,  to  another,  and  continue 
the  belt.  In  this  manner  I  have  traced  it  all 
round  the  planet;  and  one  year,  when  it  was 
more  fovouraUy  feen  than  before,  could  dif- 
cover  it  In  a  continued,  and  almoft  uninter- 
rupted courfe,  over  :\t  Icaff  or^c  t'^rJ  t  ft'^c 
circumference  of  the  flaoet  where  it  broke  off 
P  p  2  fome 
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ibme  irr^ular  fpots  appeared,  and  by  thefe  the 
belt  grew  vifiblc  again,  but  faint ;  it  was  after 
this  broader, butlefsperfpicuous,  forfomc  fpacc, 
and  after  that  recovered  old  dimenfions, 
and  continued  of  the  fame  breadth,  though, 
wid)  Inany  partial,  And  ibme  endie  interrup- 
Mtptions,  to  the  place  where  the  other  h«d  let 
<ntt ;  but  toward  that  joining  it  became  fi>  very 
faint,  that  it  was  no  wonder  it  had  not  been  fcc  n 
in  the  obfervation  of  tlic  preceding  night,  fmcc 
nothing  but  the  keeping  the  eye  along  it  could 
have  diicovcrcd  what  flight  appearance  there 
was  of  it  there. 

I  have  obfcnTd  that  Mars  has  been  more 
rcglcctfd  than  all  tlie  planets,  but  it  is  pity 
tliat  it  fhould  be  fo.  Here  is  a  theme  for  obfer- 
vation, and  1  hope  it  will  be  continued  }  die 
obfervation  ofibinbthing  of  die  appearance  of 
^art  of  a  belt  on  Min  a  not  entirely  new, 
lihoi^hoveiloofccdi   Maraldi,  lif^  years  ago, 
thougjht  he  £Mt  Ibm^thing  like  it,  but,  not 
tracing  it  accurately  enough,  'he  'fuppoled  its 
extent  was  but  about  half  over  the  planet, 
not  quite  round  it,  as  it  certainly  docs  go.  As 
ilone  of  the  earlier  aflroncMncrs  had  ken  it, 
none  of  thofe,  who  followed  Maraidi,  much 
caredHto-fee  it.  They  have  either 'treated  the 
dpinion  is  a  diiniera,  or  taliced  of  it  frtiln  opi- 
nion more  dian  obfervation.   It  is  pity  he  did 
not  employ  rnore  time  about  it.    That  it  fin*- 
rotmds  the  whole  globe  of  Mars  I  am  ecrtain ; 
I  have  traced  it  quite  round,  and  although  the 
interruptions  9rc  very  great  in  fome  years,  they 
are  much  Icis  in  others }  the  fixing  on  m  un- 
iavouraUe  time  may  have  difheartened  many 
ffom  die  enquify,  but  if  any  one,  who  is  qua- 
il^ forthefe  obfervations,  will  lay  down  dw 
^obeof  Maraintwohemilpheres,  and,  from 
ti/ne  to  time,  trace  upon  it  the  fevcral  oblong 
fpots,  and  what  farther  he  difcovers  in  its  fe- 
^  err.!  parts  lor  fome  few  re\'olutions,  he  will 
fir.d  the  whole  dcfcribe,  upon  the  body  of  the 
|)limct,  a  ucil  very  near  complete. 
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It  has  been  g^atly  doubtedi^  dieft  brfC0 

of  the  planets  are ;  we  are  very  ready  to  an* 

nex  ideas  to  the  feveral  appearances  in  them* 
taken  from  what  we  fee  upon  the  earth  ;  but 
it  is  not  certain,  that  we  have  always  rcafon. 
We  talk  of  fcas  and  lakes  in  the  moon,  and 
we  call  the  belts  of  JujMter,  and  his  duiky 
fpots,  by  the  ftme  name  very  familiarly,  but 
thb  is  no  proof  diat  we  are  ligjht.   In  the 
moon  it  is  moll  pfbbabie  dieie  b  no  waletf 
for  it  is  certain,  ^ere  areno  exhalatkns,  no 
clouds  about  her,  nor  any  atmofphere ;  what 
may  be  the  cafe  in  this  rcfpccl  with  Jupiter 
we  cannot  fay,  hisdtfbncc  is  too  great  to  aire 
room  for  the  determination.    As  to  Mars  we 
have  proof  that  he  has  an  atmoiphere ;  his 
ruddy  colour  to  the  naked  tfc  is  owing  to  its 
vapotirsi  and  there  are  fiuther  endences  of  ii. 
He  thenfore  may  have  feas,  and  aldioug^  it 
fbould  feem  that  feas  ought  to  look  bti^lei^ 
and  not  more  duiky  than  land  in  one  of  ihefe 
remote  globes,  yet  ever>'  other  appearance  fa- 
vours both  this  and  the  belts  of  Jupiter,  bc'ni> 
in  reality  varf  collections  of  a  fluid  of  fome 
kind  or  other.    W'c  fee  iflands  formed,  ami 
Iwallowed  up  again  by  the  feas  of  Jupiter ; 
nay,  there  is  all  die  appearance  In  the  wpiM 
of  dieir  emplyii^  diemfelves  occafionally  into 
one  another,  and  dieir  qipeanuice  and  diftp- 
pearance  at  times  may  be  owing  to  their  6rf 
channels  making  no  figure,  whereas  they  are 
vifible  as  feas  or  belts  when  the  water  ^cts 
into  them.    Thus  much,  ahhough  it  has  not 
been  obferrved  by  any  of  the  aftronomcrs  in 
favour  of  die  belts  of  Jupiter  being  truly  feas> 
may  lerve  to  promote  the  opinion  diat  they 
are  ib;  and  if  diey  be  feas  in  Jupiter,  it  is 
the  more  probable,  that  this  is  a  lea  in  Mars  | 
in  this  indeed  all  the  appearances  concur -in 
favour  of  fuch  an  opinion.    The  channel  is 
continued,  but  it  is  not  pcrfectlv  ret^ular  ;  in 
fome  j>lBccs  k  is  narrow,  and  exactly  circum- 

fchbed. 
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Ibibed,  theie  it  appears  «l  the  di^kjreft  co^ 
lour,  forthere  it  b  thedecpeft}  andaOow- 
ii^  dia  fiift  pfopofitioii,  whidi,  bowerer  odd 
it  appears,  all  grant,  with  regard  to  the  moon 
and  Jupiter,  that  thofe  parts  which  are  water 
appear  on  a  tliftant  ploMe.norc  dark  than 
thofc  which  arc  kuid  ;  it  fuliowS^  thfkt  whCTC 

that  water  is  deepefl,  the  colour  will  bedaiker : 
thua  theti  it  is  right,  and  as  it  fliould  be;  die 
lEea  of  Man,  vriien  nanow,  and  linuted  in  its 
cxpanfey  is  deep,  and  therelbre  it  is  dullty ; 
when  it  fpreads,  and  is  lefi  regularly  timited 
by  banks,  it  is  fhallowcr,  and  cfinfcqucnt];.' 
the  appearance  is  paler ;  the^e  narrow  parts 
therefore  of  the  channel  niakc  the  dilbacl  por- 
tions of  the  belt,  and  the  broad  gnes  the  in- 
tenupftionsi  anddus  is  ib  lar  ooniinned,  dia^ 
according  tp'die  firideft  oblemtions,  wbere- 
ibever  the  bdt  is  bioadcft  it  is  palcft,  and 
wbereibever  narcoiveft  dariceft.  But  thefe  arc 
not  the  only  interruptions  to  which  the  belt 
of  Mars  is  liable  ;  and  indeed  in  this  alfo  it 
i^grees  with  the  belts  of  Jupiter :  there  are  frc- 
<juently  iucid  fpots  of  a  Jargcr  or  a  iniailer  ex- 
tent in  tl]e  middte  of  the  belt;  thefe  are 
doubtkfi  idauids  in  die  fea,  anddunif^  fuch 
fpedcs  to  our  ^0|  they  maybe  «aft  trails  of 
landy  the  lead  of  them  equal  perhaps  to  this 
ftmous  England.  I'hefe  bri^t  (pecks,  or 
jpots,  in  the  belt  of  Mars,  as  well  as  thofc  in 
tjic  belts  of  Jupiter,  are  funtetimes  more, 
fometimcs  lefs  vifiblc.  7^hc  fmaller  appear,  and 
are  loft  at  times,  the  larger  change  their  form 
as  well  as  ma^tude)  diis  may  be  from 
cbanges  m  the  water  as  to  depth  or  quantity : 
in  IV^irs  the  changes  are  Ids  obvious,  in  Ju- 
fMter  diey  are  frequent  and  diis  may 

be  owing  to  the  ijtraiigc  communication  there 
is  between  his  fcvcral  belts,  or  fe:i<;,  ns  they 
niay  empty  tliemfclvcs  more  or  lels  into  one 
another;  and  in  coi:nrmati'>n  of  this  I  }ia\c 
never  feen  that  fpot  in  the  great  nurihcm  belt 
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of  Jupiter  lb  laige  or  fo  plain  as  wh^  1h<! 
other  belts  have  been  broad  eft,  which  is  pro- 
bably from  fomc  of  its  waters  running  into 
them,  and  having  its  own  channel  emptier. 

This  is  not  the  only  coUateral  proof  of  the 
belt  of  Mars  being  an  abioiute  fea.  The 
(bores  or  lines  which  circumfcribe  it  are  not 
ftrait  or  regjulart.ili  many -places  .fpots  nm 
firam  its  fidesy  wldi'a  vifibk  neck  of  oomniu- 
nication,  and  (well  imo  prodigious  lafccs  %  and 
in  odier  parts,  inftead  of  Apellii^  out  bodi 
ways,  it  only  does  fo  on  one  fide,  makii^ 
\  aft  gulphs,  with  promontories  at  their  edge : 
indeed  the  whole  appearance  is  of  a  fca,  and 
the  diiicrcnt  degree  of  piainneis,  with  which 
feveral  parts  of  k  are  feen  at  ^ffisrent  times, 
may  veiy  probjd>ly  be  the  lame  widi  that  of 
die  occafional  appoutmce  awl  diiappehrahce 
of  the  le&r  belts  of  Jupiter,  the  dtfllerent  de» 
rivation  of  water  into  them.  If  it  can  be  al- 
lowed, and  all  fyftcms  fuppofe  it,  that  the 
belts  of  Jupiter  are  feas,  it  feems  a  very  fami- 
liar way  of  accounting  for  that  phoeno/nenon, 
which  has  fo  itrangely  perplexed  ti^cm  all,  the 
appearanoe  and  dUappearanoe  of  diemj  to 
fuppofe,  that  they  all  comnmnicatc  with  die 
g^t  nofthem  belt  iii  diat  planet,  which  is 
the  common  refervoir^  that  when  dieir  beds 
or  channels  arc  dry  they  are  luot  feen,  being 
then  like  the  reft  of  the  furfdce  of  the  planet; 
but  that  as  foon  as  water  i?  poured  into  them 
from  that  refervoir,  becoming  tlicn  fcas,  they 
are  then  vifiblc.  This  may  account  for  the 
fuddcimefs  of  their  appearance,  and  for  the 
very  nataxA  of  it;  fince  they  ofen  b^in  at 
fome  one  poin^  die  place  where  the  water  a» 
rolled,  dience  continue  to  advance  as  it  runi 
forward,  till  they  cncompafs  the  whole  g1ohc 
according  to  the  dii  cdHon  of  their  channels.  If 
this  be  the  cafe  with  ihcm,  it  perfbdlly  explains 
u\Q  (liftcrcnce  between  the  ino:  e  determined, 
and  tlie  Icfs  determined  parts  of  this  bc^f;  of 
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MarS)  by  malcing  them  parts  of  the  fea,  which 
arc  narrower  and  deeper,  or  broader,  and 
more  (hallow,  aiid  they  ought  to  appear,  as 
they  do,  moft  dark  cobtired)  where  there  is 
the  greater  body  of  the  fluid.  In  die  feveral  parts 
of  Mars's  revoludon  round  the  fiin»  he  appcan 
to  have  a  motion  finnetimes  diredl,  fomettmes 
retrograde,  and  at  other  times  is  ftationary, 
or  feems  to  ftand  abfolutcly  flill  in  his  place; 
this  is  common  to  Mar?,  witii  Jupiter  nnd 
Saturn,  and  is>  not  to  be  fuppofed  any  ircgii- 
larity  in  their  motions,  although  it  appear 
fuch.  TbeTe  planeti  cootiniie  their  motion 
in  their  orbits,  always  dired>  and  nearly  in 
the  fame  d^ee  of  vetoes^  j  but  we  are  to 
confider,  that  the  eattb,  from  which  we  view 
them*  is  not  fixed  in  its  place,  but  is  at  tlic 
lame  time  making  a  revolution  like  to 
theirs,  and  round  the  fame  fixed  centre  the 
fun,  to  which  ihc  is  nearer  than  thcv,  and 
coniequcntly  her  orbit  Icis,  and  the  time  ot 
her  revdution  finaller.  It  is  owing  to  ^s 
motion  of  the  earth  that  we  fee  thefe  planets 
fomedmes  appearing  to  move  one  way,  and 
fomctimes  another,  as  alfo  fometimes  to  be 
fixed  in  the  heavens,  or  ftationary,  fo  as  to 
mimic  the  fixed  flar^ :  but  in  the  ictrograda- 
tion.  Mars,  as  nearer  to  us,  run-,  thro'  niuch 
larger  arcs -in  ilic  htavcn,  with  rdjict  L  to  the 
fixed  liars,  than  the  others,  it  ii  in  part  to 
this  alio  that  he  owes  his  dif^nt  appearance, 
whid),  as  has  been  already  obferved,  is  lbme> 
times  that  of  one  the  leaft  and  meaneft  of 
the  fV'fs  rninetimes  great  and  bright.  Even 
in  the  time  ot  hh  oppofitions  to  the  fiu!, 
which  i:,  titc  ptnod,  at  which  he  of  ri-lit 
Ihoiik!  appear  tlic  largeft,  he  docs  not  alwk).^ 
appear  to  Ac  earth  with  the  fame  degree  of 
lufire,  nor  the  fame  magnitude.  From  this 
we  diftinguifli  plainly,  that  he  is  not  only  i 
more  diftant  from  the  earth  in  fome  parts  of 
his  revolution  than  in  others,  but  that  he  is  | 


alfo  nearer  to  tlic  earth  in  fomc,  than  he 
comes  in  others  of  thofe  revolutions.  Thia 
alfo  is  owing  to  tlic  motion  of  the  earth  com- 
bined widi  hb  modon,  and  it  is  at  the  time 
when  thefe  concur  the  moft  ftvourably,  (and 
that  may  be  at  aiqr  time  deteimined  by  cidctu 
lation)  that  he  is  to  be  examined  widi  moft 
advantage  from  tlie  earth,  with  regard  to  his 
fpots,  and  particuhirly  with  rcgiird  to  that  belt 
which  la  fb  worthy  the  attention  of  aftrono- 
mcrs. 

As  Utdc  refpe£l  as  we  pay  to  this  planet,  it 
was  the  obfervationof  its  dificrent  appearances 
that,  in  the  moft  terrible  manner,  fliook  the 
Ptolemaic  fyflem  j  and  It  was  his  appearance  | 

that  gave  Kepler  opporttini^  to  improve  iqioo 

the  Copernican.  It  was  to  the  motions  of 
this  planet  that  we  have  owned  Kepler's  new 
fyllcni  ol  the  orbits  of  the  planets  in  general, 
for  it  was  inipoflible  to  confine  it  to  any  one 
of  them  alone.  We  fee  from  tliis,  that  it  is 
of  the  utmoft  importance  to  the  afh^nomers 
to  examine  with  the  utmoft  poffible  attendon 
die  dieory  of  this  planet,  aldiough  it  is  the 
cultom  fo  much  to  ncglccl  it.  llie  old  opi- 
nions of  cxccntrics  and  epicycles,  and  of  the 
fohJity  of  the  heavens,  are  all  overthrown 
by  the  obfervation  of  this  fingic  planet.  Co- 
pcrjiicus  had  got  rid  of  the  grand  fource  cf  all 
error,  the  opinion  of  the  eartii  s  being  immovc- 
i^ble,  and  fixed  in  the  centre  of  the  univerfe ; 
this  he  had  eafily  overthrown,  and  eftaUilhed 
evidence  enough  in  its  place}  but  thefe  epi- 
cycles he  coiild  not  g^  rid  of.  It  is  not  to 
be  fuppofed  a  man  of  his  true  philofophy  could 
heartily  concur  in  the  doctrine  of  fo  vaii  and 
heavy  body  as  a  planet,  making  a  revolution 
about  an  itria<^nary  centre;  but  though  his 
rcafun  cuiitradiCted  this,  he  was  not  able  to 
place  any  tiling  elfe  in  their  ftead,  andfohe 
heaped  them  one  upon  another  to  explain 
diefe  inequalidcs  and  iii^;ularities  of  diieo- 

* 

tlOOf 


ijiyitizeo  by  GoOgle 


M  A 


M  A 


tion,  ftat'ion,  and  rctrogation,  which  wc  faw 
ill  the  planets  during  their  courfe  in  their  or- 
bits. 

Kepler  dived  to  the  bottom  of  all  this,  and 
indeed  ci  all  diat  had  been  propoled,  or  had 
been  eftablifhcd  before  him }  he  alfewed  troth 
when  he  found  it,  he  gave  no  quarter  to  er- 

Tor,  and  he  was  not  cofUent  with  pointing 
out  what  it  wa5,  but  whcDcc  it  had  arilcn. 
He  flicws,  that  all  this  abl'urdlty  and  contra- 
dii^on  to  the  laws  of  nature  was  neceflaiy  in 
the  fyfiena  of  M6  who  let  out  wiiii  that 
Anoge  enor  of  affiiting  the  faeavcm  to  hp 
iblid. 

Tycbo  Bkahe  demonftrated,  diat  the  hea< 
vena  were  not  folid,  bccau(e  they  were  tra- 
verfed  by  the  comets ;  and  having  gone  thus 
far  in  the  road  nf  truth,  he  fiuw  troin  it  by 
eftablifhing  the  llragne  doctrine,   that  tl.c 
planets  in  their  revolution  defcribed  circles, 
exoentric  to  the  eartb»  fiicb  however,  that 
the  mean  motion  was  made  round  about  a 
point,  which  was  plnccd  out  of  tlic  centre  of 
d)e  circle.    Abfurd  as  fuch  an  opinion  was, 
it  was  received  till  Kepler  fliewed  the  impof- 
fibilityof  what  it  advanced:  he  proved,  that 
it  was  wh.JIv  repugnant  to  the  laws  of  nature, 
that  an  iicavciily  DoJy  fliould  muvc  tiitlt  un- 
equally round  a  perfed  circle,  and  yet  in  fuda 
a  manner  that  it  ihould  all  the  time  appear  to 
have  an  equal  rapidity  round  one  point,  which 
point  was  diftantfrom  the  centre  of  the  circle. 
What  a  ftrangc  kind  of  dire«Slion,  fays  he, 
muft  wc  undcribnd  as  necrffary  to  a  planet  in 
performing  its  revolution,  to  make  it  dcfcribc 
a  cirelc  round        inuiiiviry  point,  and  that 
peifectly  exact,  and  with  fuch  ilegrces  of 
fwUtnefe,  that  it  fliottU  appear  to  defcribe 
cqiid  arcs  about  anodier  ca|tre,  which  flkould 
not  be  that  of  the  earth* 

The  abfurdity  of  the  former  iyftems  no 
Iboncr  appeared  to  this  accurate  and  diftin- 


guifhing  genius,  than  confiJcring  that  the  or- 
bit of  the  planet  Mars  had  an  cxceniricuy- 
much  greatef  fhan  that  of  Jupiter,  or  of  Sa- 
turn, he  fixed  upon  this  as  the  moft  proper 
for  h  s  puipoK  ,  and  from  his  ofa&rvations  on* 
this  he  cftabUfhed  his  whole  lyftcm,  accord- 
ing to  which  it  appearij,  in  the  moft  abfolutc 
and  unqueftionablc  manner,  tln:t  the  planets, 
not  this  of  Mars  alone,  but  all  oi  them,  do 
not  defcribe  circular  orbits,  or  perform  their 
revolution  about  the  fun  in  circles,  but  in  el- 
lipfes.   He  gives  the  fun  as  die  fixed  point  in 
the  univerle,  and  the  principle  of  all  the  mo- 
tions of  the  heavenly  bodies,  and  he  places 
this  in  one  of  the  focis  of  the  cllipfis,  and 
drawing  rays  from  this  point,  or  from  the  fun 
to  the  planets,  in  different  parf;  of  their  or- 
bits, the  arc,  as  contained  within  thofe  rays, 
lliall  be  proportioned  to  the  times,  which  the 
planet  particularifed)  takes  in  running  over 
the  arcs  of  the  orbit,  comprised  between  the 
extremities  of  thofe  rays.   The  eftabliJbment 
of  this  hypothcfis  we  owe  to  the  obfervations 
of  Ke  pler  on  tl.c  planet  Mars,  and  it  has  been 
received  by  all  the  aftronomcrs  fincc,  and 
will  be  fo  for  ever,  for  it  is  conformable  to 
all  the  oblcrvations  that  have  been  made  at  any 
time  on  the  motions  of  the  planets. 

I  fhould  not  leave  the  confideration  of  this 
planet  without  obferving,  diat  aldiough  the 
trae  condition  of  oiie  belt,  which  is  at  all 
times  more  or  Icfs  vifible  upon  his  (urfacc,  has 
never  to  th'is  time  been  thoroughly  confidercd, 
Wc  arc  not  without  writers  v\  ho  have  talked 
of  fcvcrnl.  From  t!;e  proof,  that  what  have 
been  luppoled  by  fomc  fuperficial  obfervers  to 
be  belts  on  the  body  of  Saturn,  were  only  . 
clouds  at  a  difiance  from  its  body ;  odters,  as 
fuperfieial  in  their  reafonin^,  as  diefe  in  dieir 
obfervation,  have  taken  for  granted,  that  thofe 
of  Jupiter  were  ii(  t  on  his  body,  but  were- 
clouds  alio.  From  hence  they  have  defended 

to 
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to  Mara,  who  as  he  has  a  perpetual  equinox 
like  Jupiter,  muft  have  alfo  a  pretty  equal 
degree  of  heat  in  the  fame  parallels ;  and  fup- 
pofmg,  that  as  Jupiter  has,  he  muft  have 
belts,  they  not  been  contented  with  the  one 
that  has  been  Icajce,  yet  well  fcen,^  but  have 
mentioned  feveral,  which  they  aUb  fay  are 
douds  in  his  atmoQphece.  We  ought  to  ap- 
plaudy  in  no  comaion  degree,  die  genius  of 
*Ais  enteiprifing  turuy  who  mil  aeate  phceno- 
mena  in  order  to  account  S6r  them  :  and  I 
am  Tony  to  remember  what  names  axe  at  die 
head  of  (uch  an  opinion. 

Syftems  fhould  be  formed  from  obfcrvations, 
not  obfcrvations  pretended  to  eftablilh  iVftemsi 
even  when  they  are  real,  tliey  may  be  mifap- 
plied,  hut  diefe  will  be  of  no  harm  ;  when 
they  are  thus  devifed  by  the  fancy,  they  per- 
vert all  xealbn,  and  impofe  upon  manl^  in 
points  that  ought  of  all  others  to  be  free  from 
mifrcprefcntation.  Although  all  the  honour 
of  determining  the  revolution  of  the  planet 
Mars,  by  an  obfervation  of  his  fpots,  be  due 
to  (he  elder  Calfini,  and  in  that  ienfe  he  may 
be  called  the  difcoverer  of  them,  we  meet 
with  writers  before,  diough  but  a  little  before, 
that  time,  who  talk  of  die  foce  of  die  phmet 
beti^  varied  j  and  ouf  Dr.  Hook  mendoned 
^ioC8»  and  even  the  motion  of  i^^,  on  this 
planet  in  1665,  which  was  a  year  before  the 
time  of  Caffini's  famous  obfcrvations.  Hook's 
obiervations  arc  much  more  vague  and  un- 
ceruin,  and  he  had  Icfs  frequently  repeated 
them.  He  goei>  fo  far  as  to  fay,  that  from 
^  modon  of  dicfe  fpots.  Mars  muft  have  a 
levoltttion  on  its  axis  $  it  b  amning  fiich  a 
hegMinuig  of  a  difcovery  waa  not  pioiecuted 
as  it  deferved  i  wc  generally  impravc  upon  the 
£ift  hints  of  the  French  {  heie  n  Frenchman 
played  the  Englifhman  upon  us.  It  is  not 
probable,  that  cither  of  theie  aftronomers 
look  the  hint  of  theie  (ffM  oa  Mars  trom  the 
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odier ;  aftionomical  knoiHedge  was  in  great 

vogue  at  that  time.  Every  bod^w^  oumin^ 
ing  the  planets,  and  telefcopes  we^t  juft 
broutiht  to  their  perfection :  it  was  natural 
that  fuch  a  difcovcry  fhould  be  made  in  more 
than  one  place  at  the  fame  time.  I  am  fony 
England  was  not  the  place  where  the  moft 
ufe  was  made  of  it. 

MARTHA.  A  name  given  by  Ibmc  faa- 
tafHcal  people  to  the  middle  ftar  o£.  the  three 
diat  are  in  die  tail  of  die  Great  Bear.  Tbbfe 
who  caUitby  this  name,  do  notpielei've  todm 
whole  con^adon  die;  name  or  figure  of  a 
bear,  nor  the  older  name  of  a  waggon ;  they 
call  it  a  Bier,  Feretrum,  and  they  make  it,  in 
particular,  the  Bier  of  Lazarus,  Feretrum  La- 
zari.  They  call  it  the  three  ftars  of  the  tail 
Filix  Ferctri,  and  make  them  Maiy  Mag- 
dalen, and  her  Maid  1  that  next  to  th&  hodf 
is  die  Maiy  Magdalen. 

MARY  MAGDALEN.  Among  Schil- 
ler's Chriftian  names  of  dieconfldladons,  ihb 
is  the  denomination  of  diat  which  others  call 
Cafliopeia,   Hartfdorf,  who  will  havea  fcrip- 

ture  name  for  this  conftellation,  gOcs  back  to 
the  Old  Teftament  fiority  and  calls  her  Bath- 
fheba.  >  -    -  • 

MARY,  cr  d't  Virgin  Mary.  A  name 
given  by  Schiller  and  the  enthullails  his  fol- 
lowers, to  the  moon.  They  caU  the  fun, 
Chrift}  Satum^Adami  and  the  like. 

MASATHO.  A  name  whidi  lbme,who  are 
fond  of  hard  words,  have  called  the  conftclln* 
don  Libra }  it  is  die  Syriac  name  of  »  pair  of 
fcalcs,  and  is  ft  conftniftiott  of  the  deck 
Zygw. 
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mSIK.  A  miao.  by  iriOcb  iwici,  who 
tn  fond  of  memmm  worida*  call  tbo  con- 
^Uatkm  Auriga ;  it  is  a  part  of  tbo  Arabic 
name,  the  whole  is  Mafick  Al  In4li»  aad  it 

fignlfies  one  holding  a  bridle.  I'his  is  a  name 
which  they  copied  after  the  Mcbrcws,  whofe 
dame  Ha  Roah  Schdiido  Ha  Reian«  £gpilies  a 
fiiepherd  holding  a  bridle. 

MATER  MUNDI,  ALthtr  tftht  World. 
A  name  by  irineh  tew^  iriMafibftto  nib 
imigatefiiia,  call  liMniooRs  it  ii « tranla- 
tioB  fi      tt  the  olil  QnekiiaiiMa  o£  that 

MATTHEW,  or  St.  Matthew.  A 

name  given  by  fome  enthufiaftic  writers  to  one 
of  the  fijns  of  the  zodiac.  It  was  Schiller 
who  hid  dcvikd  this  Chriftian  fchcme  of  the 
heavcus.  He  has  placed  St.  Matthew  in  the 
place  of  Sa^ttary.  Odien,  ifriio  are  deter* 
mined  to  have  fimiediing  out  of  (he  Old  Tef- 
tament,  wiR  have  Iflunad  tobe  (his  figure.  But 
^ere  is  no  face  of  utility  in  thcfc  innovations, 
and  the  confulion  they  introduM  i»  palpable. 
^  Saoittaey. 

MATTHIAS,  or  St.  Matthias.  A 
name  given  by  fome  fantaflic  writers  to  one  of 
the  twelve  fjgns  of  the  zodiac.  Schiller  is  at 
the  head  ot  theie  innovators.  He  has  raifed 
the  twelve  Apoflles  Into  the  place  of  thcfe 
tvdve  %»,  aad  Matthias  b  that  which  has 
becnufadtttbc  called  Pifees.  This  is  anintoJe- 
xable  innovation,  as  it  robs  us  of  the  advantage 
of  all  thedd  obfervationai  Schickard  is  de- 
termined to  make  thefigns  commemorate  fcrip- 
turc  fiories,but  he  docs  it  much  more  decently. 
He  lets  the  fifh  be  fifh  ftill,  and  fays  they  are  to 
fland  for  the  two  ixihes  whicb  are  mexmoned 
n  the  g{p)i^  of  St,  John* 

Vol.  I. 
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MATTER  SUBTOJB.  A  tmnfedbf 
fine  of  the  aftrtaflfliicat  writeia,  who  an  vn- 

wilUflg  to  allow  the  fun  and  fixed  ftars  to  be 
globes  of  Arc,  to  explain  what  it  is  of  which 
they  arc  compofcd  ;  but  it  is  an  explanation 
that  leaves  all  irrcatly  in  the  dark.  Thc)e  phi- 
lofophers,  u:iv^  liingto  acknowiecgc  material 
fire^  or  any  glowing  materiaU,  fiich  as  we  can 
ooncciTe,  capable  ^  diffiiliiighiatto  ■Hfirniir 
pofilioaafthffehMiiaaries>6^»  thatOieym 
fiaawd  of  aAMIf  iminer,  Hdiko  to  all  thii^li 
with  which  our  feofes  aic  acquainted,  as  tho 
caufe  of  heat,  and  yet  capable  of  exciting  the 
fenfations  (luch  are  their  tcmsj  bodi  of  heat 
and  li^ht. 

Not  to  be  at  the  trouble  of  combatinEi;  word';, 
which  are  fcarce  connected  with  any  ideas, 
we  may  produce  almoft  an  abfoiute  prool  that 
the  fin  is»  aa  Ae  oU  phikfephen  ailarted, 
and  as  no0  of  the  lucrhaw  bdie«id»  a  gfobe 
of  ablblnio  £io»  or  of  hfiMadawaer;  b^  tht 
appearances  which  we  fee  on  examining  its 
difk  ;  and  if  fo,  the  fixed  ftars,  as  they  are  hi 
all  other  rcfpc£ts  of  the  nature  of  the  fun, 
they  may  be  fafdv  concluded  not  to  diHer 
in  this.  The  very  luturc  ot  their  hght  diltin- 
guilbas  MefioBi  the  planettj  their  kfbe  and 
tirinkKngflKw  them  lo  he  bodies  hmiaons  in 


thofe ;  sad  thOR  i»  all  that  our  ohfemicMS 
can  detexroiae,  and  peih^  that  is  meat  than 
many  arc  aware,  in  favour  of  thdr  being  all 
globes  of  adtua!  and  'iroL  hc;ucd  matter,  fuch 
as  our  ilenfes  arc  acquainted  with,  or  not  un- 
like to  it. 

Whea  w»  fee  the  fan's  diik,  wc  fee  in  it 
avarie^ofmttsr.  Hit  greater  part  appaais  ta 
he  a  Iwdfubaaiwe,  Xhe  » imn,  or  feneote 
graft  mstaly  in  a  flataof  ftSBon^  and,  anong 
this,  we  fee  mailcs  and  lumpa  of  a  lirmer  mat* 
ter,  in  form  of  darker  fpecks.  Thefe  are  the 
fpots  in  theiu%  an^it  is  nalur^  ihes  fliould 
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bel^  oiitheplanQfitibeingabod7ofgro(B 
healed  iubAanoe.  But  liippafingicdiufiilitUe 
mMtt^  capable  <if  exciting  the  fenfatioru  of 
light  wad  heat,  we  need  not,  nor  indeed  could, 

cxpc£t  to  find  fuch  difttnftton  of  p.-rts  in  it, 
but  it  would  be  naturally  quite  umtornj. 

It  is  probable,  as  will  bt  obicrvcd  in  its 
place,  that  the  hxcd  Itars  alfo  have  their  fpots, 
although  unfeen  by  us,  becaufe  of  the  dKbnce 
of  dioft  luminericei  and  upon  thia  indeed  de- 
pond*'  pechapta  die  tnie  rrplanation  of  (hat 
noft  ftnuige  of  all  the  phsnoowna  in  die  hea- 
vens, the  appearance,  or  feeming  occafiona] 
creation,  of  new  ftars,  Thefe  borlic;,  wnich 
experiments  ami  obferv'atioiis  prove  to  be  quite 
out  of  the  i)  rteni  influciccd  by  our  tun,  and  to 
be  placed  among  the  iixed  (lars,  and  which, 
althou^  they  are  allowed  to.  he  fixed  ftars, 
appear  only  at  certain  times,  have  amaxedthe 
ordinary  ob&fveia  of  die  heavens,  and  per- 
plexed the  moft  judicious ;  but  they  vnSi  pei^ 
haps  be  accounted  for  on  this  principle. 

TheTe  new  ftarr,  as  they  hav?  been  called, 
(of  which  that  in  the  comic  11a ri on  Cafliopcia, 
which  appeared  in  1572,  and  was  larger  and 
brighter  than  Sirius,  or  the  biggeftof  the  fixed 
fiars,  was  the  principal)  appear  at  ccftatn 
times  in  die  heaven*,  having  all  the  diaradef* 
diat  diftiiigpufli  die  fixed  flan,  and,  after  a 
rinrte,  are  loft  again.  Some  of  them,  as  it  is 
iaid,  never  flicwing  thcmfclves  again  j  others 
appearing  after  a  time,  and  fome  appearing 
and  diiappearing  at  iomewhat  like  r^uiar  in- 
tervals. 

This  great  one  in  CafiopeiB  aftonilhed  all 
flMO  at  die  dme,  and  it  had  a  rigjht  themoce 
tn  appear  fingMlv,  aaaftranoaqr  waa  not  dien 

arrived  at  any  great  perfection.  This  was, 
next  to  VcBus,  the  laigeft  fiar  in  the  firma- 
ment j  it  was  not  only  larger  than  all  the 
fixed  ft.irs,  but  larger  th.:n  Jupiter,  and  oj  an 

amaung  bn^uieii  j  they  liud»  and  they  be- 


lieved, that  it  appeared  all  in  ao  inflaM  m  dib 
its  M         hot  it  is  man  prahMblethnf  it 

acquired  its  h^ficft  and  brigbtnefs  by  drgreesy 
only  that  it  was  not  regarded  till  at  its  fijll  fize. 
It  continued  fixtcen  months  vifibletn  the  hea- 
vens, without  changing  its  place  at  all  with  re- 
gard to  the  fixr-H  (brs  about  it,  and  at  the  end 
of  that  time  tiilappeared,  having,  for  a  great 
part  of  the  period,  been  dhwinMbing  in  bigncfs 
and  brightnefo. 

Authwshadfpolcenof  flarsofduskiod  be> 
fore.  Pliny  mendons  one  fuch  sqipearing  in  n 
part  of  the  heavens  where  there  was  no  Aar 
bt  fore  or  after,  and  obferved,  as  he  fays,  by 
Hipparchus,  above  an  hundred  years  before 
Chrift  J  we  arc  told  of  another  in  the  time  of 
Adrian  one  hundred  and  thirty  ycar:>  iitec 
Chrift,  Uotua  tellsusof  athird  atlif]geand 
bri^  as  Venus,  6en,  as  he  fays,  by  Cu%i« 
luanus,  near  die  Ei^e.  Another  we  read  of 
as  leen  by  Haly  and  Albumazar  at  fifteen  de- 
grees of  Scorpio }  another  in  the  year  945,  in 
tlic  time  of  Albo,  fLcii  by  Leonitius,  between 
the  conftcllations  CafTiopeia  and  Cephcus  j 
and  another  in  the  year  1264,  nearly  in  the 
fame  part  of  the  heavens.  All  thefe  were 
fpoken  of  in  the  light  of  mirade,  or  cactta- 
naiural  appearances,  and  this  of  Cafii^cn,' 
leen  in  1 572,  was  added  to  the  number.  Hicy 
are  all  faid  to  have  appeared  at  once  in  tfaeirliitt 
luftre  in  the  place  where  before  there  was  no 
ftar,  and  to  have  diminifticd  gradually  till  they 
difappenred,  after  fhlninc  many  months. 
None  i  t  thcle  ever  had  been  heard  of  in  the 
fiune  places,  nor  were  expe£kd  to  return  a^in, 
or  had  been  obferved  to  do  lb.  Thty  mi^t 
therefore  naturally  enou^  be  taken  for  new 
{brs,  and  fuppofed  created  on  the  inftsnt; 

As  aAronomy  acquired  new  improvements, 
and  the  benvrns  became  more  f^udled  than 
they  had  bcf-n,  it  was  found  that  thcfe  new 
itars  were  lingular  in  fu>tbing  but  their  great 
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fee,lQriliitediarparliofilwliaf«»sart,  at 
many  dmes,  (periMpc  one  part  or  odicr  at  all 
tidies)  afianliiig  them  i  and  fjiafrleft  confpi- 
cuous  ones  were  Soon  found,  after  their 
difappearing,  to  appear  again  in  the  fame 
places.  Many  of  the  ftars,  naihed  by  the  old 
writers  in  certain  coiiltellations,  were  not  to 
be  found,  having  difappearcd,  and  they  after- 
wards were  fisen  again,  having  ^peaml  anew. 
A  flar,  like  liutt  inCaffiopeia,  wai  feen  inSer- 
pentaijr  in  the  year  i604»  and  beftire  dua  a 
new  one*  of  a  diixd  nugpittude,  was  dilbovered 
in  the  nedc  of  the  Whale.  This  was  not  a  (hir 
abfolutely  unherird  of  before,  but  fomc,  who 
haii  dcfcribcd  the  conftellation,  had  omitted  it, 
becaufe  not  vifible  at  the  time  they  viewed 
that  part  of  the  heavens ;  and  others  have  fct  it 
down,  at  different  degrees  of  magnitude,  un- 
der die  tfaiidf  acoordiflg  to  its  appearance  at 
die  .dme  of  their  oblenraiion.  This  has  been 
die  cafe  wtdi  fixDie  other  of  the  fixed  ftaia»  not 
mentioined  by  the  earlier  writers,  and  feen 
now,  but  not  all  of  them,  for  there  are  many 
they  certainly  never  faw ;  and  this  obfcr\  a- 
tion  alfo  excufej>  them  of  the  nulrcprefcnta- 
tion  laid  to  their  charge,  in  fetting  down  others 
m  particular  places,  wheie  thoie  who  exz- 
nuned  afterwavds  dtd  not  fte  them.  It  is  not 
diat  die  earlier  writeia  pietended  10  have  &en 
Itars  where  diejr  did  not,  but  they  viewed 
thofe  pafts  of  the  heavens  when  fome  of  thefe 
(tars  were  vifible,  which  only  are  viilble  at 
times,  and  the  othci9  examined  them  when 
they  were  not  fo. 

I  his  new  one,  in  the  neck  of  the  \Mialt:, 
began  to  let  die  phoenomenon  left  in  die 
light  of  a  mimde.  Though  notio  con^icuotis 
as  the  earlier  noticad  ones,  itwaamioreftri£Uy 
obferved  i  Fabiius  (aw  it  in  1596^  of  the  third 
magnitude  •  Bayer  in  16C3,  as  a  ftar  of  the 
fourth,  and  afterwards  Holwarda  in  1637. 
T^hM  Jaft  author,  not  having  obliu^  ed  that  it 
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ims  in  Bayer,  (awte  it  appeared  in  a  part  of 
tfaeheavens  where  H  had  notbcenftenlbmelitde 
time  befere,  and  puUiflied  his  accouMs  of  it 
as  qiute  ntfw  j  he  watched  its  appearance  till 

he  found  it  appeared  and  difappeared  at  tolera- 
bly regular  periods,  coming  to  its  full  bright- 
nefs  and  magnitude   m  three  hundred  and 
thirty-three  days ;  and  it  has  been  obferved  to 
hold  die  fiunechanges,  and  fomething  like  the 
Ame  period  linoe.  Itlsfiiftieen  asthefiMlU 
eft  ftar  diat  can  be  im^iaed  vifible.  Fnmr 
this  ihite  it  arrives  at  its  Ihll  bigneft  andbi^^ 
nefe  by  flow  degrees,  and  after  it  has  ^*m^fttiifit' 
in  it  about  a  fortnight,  begins  to  grow  left, 
and  from  this  time  continues  diminifliing  till 
it  is  quite  loi\.    The  time  of  its  difappearii^ 
is  about  four  months,  and  then  it  is  feen^again^ 
a  fimdl  ^Mcic  of  light  gradually  encreafing  as 
befim.  Tlds  change  of  appearance  is  «b*' 
fenredtolenbly  nguiarij,  oidf  that  it  is  firnie- 
dmes  mifled  for  feveral  years  cogetfaer.  From 
1672  to  1676  Hevdiiis  declares  it  was  im  i- 
fible  ;  when  it  docs  appear,  it  is  at  the  grcatefV 
bignefs,  in  [nnic  years  only  equal  to  ?.  ftar  of 
the  filth  magnitude;  and  at  other  time;  it  ex- 
ceeds one  of  the  fecond,  but  the  bigneis  of  the 
thild  is  iti  ttfoal  ftandaid.  Itidmes  of  con-- 
tiouing  vifiUe  aUb  ruf  at  diderent  pecioda, 
and  in  ibme  of  its  i^tpeannoes  it  has  been' 
found  to  advance  from  its  firft  ftage  ({uicidf ' 
to  its  bignefs,    and  to  dimini(h    flovdy  j 
in  others,  to'  advance  ikmly  and  diminUh 
quickly. 

There  have  been  many  of  thefe  ftars  of  this 
kijid  llncc  di&overed,  itars  which  arc  at  certain 
times  inviiible,  at  othen  finall»  and  at  odKK- 
laiger,  and  diis  undi  a  ttlendile  regularity ; 
there  are  three  fiich  inthe  Swan*  one  in  die 
tail  of  the  Serpent,  and  ievenl  Mhen  in  the 
other  coniieUations,  which  gradually  encrcile' 
and  dccrcafc  in  bignefs,  and  at  times  quite 
dilapptar.    All  theic  arc  iinaU  at  firfl,  and 
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cuous,  and  then  ditntnHh  again. 

Thk  boirtg  known,  the  wonder  as  to  that  in 
Caffiopcia  appears  lefs,  but  ftill  thcrr  i:>  to  be 
fout;ht  fome  caufe  of  this  appearance  and  diiap- 
pearancc  ot  ifairs,  which  thus  keep  their  places 
ktbe  heavens,  although  Awh»«e  lb  many  va- 
natioM.  The  gieat  one  of  CafiopeU  his 

s|jMiefcvi  fii«»  but  ils  keeping  in  its  place 
alone  were  enough  to  refute  thofe  opinions. 

Riccioli  advanced  an  opinion,  as  to  this  di-.d  the 
other  Itars,  which  thus  change  their  appear- 
ance, having  one  of  their  hemifpherei  lumi- 
jiuus  and  the  other  dark  ;  he  fuppofet  the  daik 
hemUpbtfe  MtwaUy  tunied  lo  Wyhutthac  the 
Aliiugltty*  when  he  would  ulb  th^e  hi^  works 
aipOTMmW*yfigM)  turns  about  the  bright  he- 
mifpheie  towards  the  earth.  Banilland  adopts 
the  opinion  of  the  two  ditferent  hcniilphcrcs, 
but  he  does  not  make  the  change  a  matter  of 
miracle,  but  fuppofes  that  Uiey  revolve  about 
their  axis  in  long  periods,  aad  lb  oocalionally 
,  turn  the  bright  and  ibfi  4aik  fide  to  us  s  and 
tfaUagftcs  becMT]  noc  only  with  reafim  and  the 
oonrib  .of  oatort,  hut  with  the  appearaiKes, 
fince  this  explains  the  gt  adual  encreafe  of  the 
ligjhtaivl  bignefs  from  the  fmallefl  to  the  largelt 
Cze,  and  its  gradual  dccrcafe  again.  They 
are  not,  however,  regular  enough  in  their  mo- 
tioiis  perfectly  to  warrant  this,  and  poiiibly 
there  may  be  another  way  of  fialvii^  the  diffi- 
culty. This,  if  it  be  allowedy  will  prove,  that 
^  fixed  Ibis  aie  nnt,  aiqr  am  than  the  fun, 
ftrmf^  of  flahtik  nMCter,  but  of  abUute 
heattd  fiibftanoe. 

As  we  hate  Mufiui  to  fuppofe  them  like  the 
fun  in  many  other  refpe6b,  let  us  alfo  fuppofe 
them  like  to  th:it  luminary  in  their  compofition ; 
that  is,  let  us  conceive  them  to  be  \Mi  mailes 
of  a  fluid  hcry  matter,  w  ith  lumps  oi  iiard  aiiii 
dulky  lubibmces  uaoa^  kU    We  'fix  tfacfe 


thrown  up  at  fom^  times  to  llir6-fiirface  on  die 
fun's  dilk,  and  there  appearing  in  form  of  ob- 
fcure  fpoLs,  and  at  other  times  buried,  or 
funk  under  the  fluid  inatter  and  Invihblc. 
When  tile  whuic  riuidiiulucc  is  clear  of  them,: 
the  ftu  is  oioft  bright  i  udMndwjrtieverjr  ntfc- 
meious,  as  they  an  at  feme  tines,  th^  suil^ 
in  iome  degree,  impsur  bis  and  liiftr^ 
and  there  have  been  ycacs  ia  which  4cy  afiii- 
ally  have  done  lb. 

Now  we  may  fuppofe  ihe  fixed  flan  liable, 

in  foine  manner,  to  this  change  of  a|^earance, 
from  the  fpots  being  more  frequent,  not  only 
;;t  fome  times  than  at  other-  ,  but  more  fre- 
quent in  fomc  than  in  other  of  the  liars.  As 
wc  fee  thefp  opake  mafTes,  which  caufe  the 
Ipots  in  the  luii,  at  unics,  tlirown  up  to  tf.e 
furface,  and,  at  times,  buried  in  die  fluid  inat- 
tcf}  fi>  it  may  be  in  the  flan ;  and  it  maybe 
that  thefe  in  particular,  which  appearand  di^ 
appear  at  times,  and  which,  during  the  period 
of  their  being  vifible,  arc  continually  changing 
appearance,  becoming  graJunllf  larger,  and 
gradually  imaller  ii^r.jn,  h.ne  more  of  this 
opake  and  hard  matter  than  the  others.  We 
may  account  for  all  their  changes  in  this  cafc^ 
by  conceiving  that,  as  in  die  fun,  lb  in  thde 
ftsrs,  diere  is  a  continual  motion,  by  degrees, 
throwing  thefe  Iblid  mafles  up  to  the  furface, 
and,  by  d^iees,  taiking  them  down,  or  fwal- 
lowing  them  up  again.  Let  us  fuppofe  the 
whole  furface  covered  in  a  certain  degree  with 
them,  infomuch  as  not  to  be  vifible  to  us  :  this 
may,  perhaps,  be  the  general  ilatc  ot  that  great 
flar  in  CaAopcia,  whicb,doubtlcfs,  at  this  hour, 
holds  its  place  where  it  was,  although  we  do 
not  fee  it,  and  it  may  oocafionally  be  fo  with 
the  others ;  the  fluid,  at  feme  certun  time, 
begins  to  fwell  about  and  between  thefe  maiTes, 
and  to  plunge  down,  or  overwhelm  fome  of 
them ;  at  length  fo  many  are  funk,  that 
enough  of  the  bright  fluid  furface  appears  to 
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tiunfmit  its  light  to  us.  We  fee  it  then  aa  aftar 
of  rtic  iL'^th  magnitude.  The  fluid  iiiuucr  con- 
tinues its  motions,  and,  by  degrees,  ovcr- 
wbdmsinddimiiijiiofe  and  more*  till  at 
Jeng^  ths  whok  quantttjr,  or  a  vny  oodtder- 
able  part  of  it»  be  burkd  under  libe  fuiiace. 
The  appearance  this  would  have  to  us  is  evi- 
dently that  of  the  ftars  becoming  brighter  and 
larger  to  its  full  fize,  or  to  a  certain  degree  of 
it.  This  will  account  even  for  all  the  varia- 
tions. Let  us  imagine  the  ibj  properly,  and, 
when  fully  fecn,  of  the  Iccond  mfig^t^^  >  if 
all  (he  fpots  be  oUitefibed^  tbat  is»  i^lttbe 
inafib  of  opalw  jnattor  be  Mlo|»^^ 
fluid,  tike  flar  will  appear  of  its  full  and 
be  of  the  iecond  dcfne$  but  if  a  only  a  cer- 
tain part,  it  will  appear  only  one  of  the  third, 
'Orasone  ot  the  fourth  magnitude,  as  is  the 
cafe,  at  times,  witit  that  in  the  neck  of  the 
'  Whale.  From  the  time  of  thin  full  appear- 
ance,  we  may  conceive  the  ^lots,  or  lumps  of 
matlar>  fifing  to  the'fijx&ce  again  by  degrees, 
and  coiiftquently  the  lig^t  and  bieDe6  of  the 
&r  dioMsiihing  bjr  d^pees^  till  ^iiite  wia- 
guifhev!,  with  rcgard.to.iw,  ,as  in  ^  jBooAof 
the  firft  obilrvution. 

This  fyltem  not  only  accounts  for  the  dif- 
ference of  the  fevcral  ftatcs  of  the  grcatcft 
lig^t    and   bignefa,    but  lor  all   the  va- 
riety of  the  advances  to  it  If  itwetedene 
by  a  revolution  about  tbe  axis,  the  adnuwes 
and  the  decreafe  ou^t  always  to  be  regylkti 
on  die  contrary,  they  are  not  foj  this 
fyftem  accounts  for  their  irreg^darity,  and  in- 
deed nothing  uniform  can  be  expcflcd  in  the, 
proycfs  of  the  flar,  to  or  from  its  greateft 
luftrc,  if  it  be  owing  merely  to  the  throwing 
up,  and  the  fwailuwing  again  ot  thcie  fpots,  or  I 
ms£S»  of  Cblid  and  dark  matter.  I 
We  are  not  to  imagine,  tha^  in  order  tO: 
die  flars  di(a|ipearing  iridi  leljped  to  lu,  from: 
^  pnociple,  evetf  p^rt  of  jtt.fiuiace  Iboidd: 
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be  totally  covered  with  ihefc  fpots.  When  wc 
oonfider  the  immede  diftaaoe  of  tiiefe  lumi- 
naries, we  flnll  find,  tbat  the.fatellitcs  of 
the  planets,  Jupiter andSaammian  toward  us, 
more  or  lefr  of  dietr  more  fpottcd  hemifplicre, 
the  Gonfequence  is  not,  as  might  at  firft  fight  be 
imagined,  that  they  appear  more  dufky,  but 
they  become,  with  refpe^ft  to  us,  fmaUer,  and 
one  of  Saturn,  the  htth,  when  a  great  deal  of 
the  moft  fpomd  Aarface  i»  tMnud  us,  abfik- 
lutely  difappears*  Thiii»  b  Me  fan,  wkm 
A  gieil.^Ml^'^f  tiie  Ml  aqri  opi|c»  mm- 
ter  is  thrown  up  to  th»  IMce  in  fpott,  al- 
though that  fiirface  be  iK>t  entirely,  or  indeed 
nearly  all  covered  with  it,  yet  the  flar  may  dif- 
appcar  at  this  diibocc  i  ai)d  as  fewer  of  thofe 
fpots  are  on  the  furfiKc,  that  is,  as  more  of 
the  fluid  matter  appears,  they  fi^y  be  wore 
viiible.  . .  ...  J 

This  feuis,  aceording  to  the  JpiMm  Uws 
of  nature,  tafohw  all  the  perpleaitfaa  atlendhig 
riieie  changes  in  cenatn  of  the  fixed  Ibn  i 

nor  docs  it  rejctfl  the  opinion  of  a  revolution 
of  thofe  (hirs  round  their  axis,  although  it 
docs  not  concern  that  motion  in  the  produc- 
tion of  the  appearances.  It  is  prob:\ble  all  tha 
heavenly  bodies  have  that  motion  ;  but  as, 
in  this  caib,  all  parts  of  tiic  furtacc  of  the  liar 
may  be  eafily  fuppofed  fpotted  in  a  fiunewhaf 
equal  degree,  or  free  of  fpots  In  the  lame  pro- 
portion i  ft  is  all  one  what  hemiljAereof  them 
is  turned  to  us.  All  this  is,  however,  barely 
propofed  to  the  aftronomical  woild ;  it  is  no 
more  than  conjeflure,  and  every  one,  after  he 
has  conitdered  it,  is  to  determine  as  he  pleafis. 

MAXINfUS  SEMPER  APPARENTTUM. 
A  term  by  which  wc  had  many  of  the  antient 
aibronomers  mentioning  what  titcy  otherwife 
called  the  tsSSc  circle.  Thefe  .wave  the  two 
4a««e  they  g^ve  to  the  .  largeft  parallel  tha^ 
was  ieen  .emtin  jfbove  the.hariaon'in  aitt 

place 


biyiiizeo  by  Go<3gIe 


1 


M  A 

place  in  north  latitude.  Within  this  were 
comprehended  all  thofe  ihirs  which  never  fet 
in  dot  place,  but  were  curried  about  in  theiif 
vtbtik  levoludofi  all  the  way  above  the  ho> 
xizon  in  dicles  parallel  to  the  equator,  and 
conTequently  always  in  fight. 

MAXIMUS  SEMPER  OCCULTORUM. 
A  tenn  vriikh  we  frequently  meet  with  in 
the  old  aftronomera,  and  whidi  they  ufe  to 
tatfttb  die  dfde,  for  lb  diey  imdeiftand  die 

•toim  Ccralius,  which  contains  all  thofe  flan 

■tfiit  never  rife  in  any  place  of  north  latitude  : 
they  call  the  fame  circle  the  antanSlic  circle, 
and  underhand  by  it  the  largeft  parallel  that  is 
enttfely  hid  Ix  low  the  horizon  of  any  place  in 
north  laucudc.  Ail  the  ftars  that  are  contained 
are  earned  round  in  circles,  pa- 
lallel  to  the  equator,  no  part  of  wfaidi  drdes, 
or  parallels,  oocnuig  above  the  horizon,  the 
Ibn  dntt  are  comprehended  in  thdr  oompals 
can  Aewr  nfe  .in  that  place* 

MAZAL  TOB.  A  name  by  which  fome 
of  the  writers,  among  the  aftntHsneiB  of  the 
middle  ages,  haire«al|ed  the  planet  Jupiter  ^ 
die  iisnfe  of  die  wocds.b  the  Jlar  ^  p§i  fir- 
tmi.  Judicial  aftrolqgy  at  that  time  dtlgnced 
the  iludy  of  adronomy  by  the  alliance  it 
claimed  with  it,  and  this  was  probably  one 
of  Ac  terms  ijfcd  to  denote  an  imaginarv  in- 
fluence ol  tile  planet.  '1  be  cniiiuliaiis,  who 
adbemd  lo  the  praidples  of  chat  art,  called 
Satiim  die  cold  and  iiialigpant.planet,  and  Tup- 
poled  hca%  and  fag^  andfiuy,  tfaeinAience 
•  of  Man.  They  placed  Jupiter  between  tbei  r 
OrtramSy  and  fuppoTed  him  benign  and  gen- 
de,  and  lb  a  friend  to  human  kind. 

HAZEUS.  A  name  by  which  feme,  who 
ai«  fond  of  lifing  uncoaiawn  wofds,  call  the 
planet  Jupiter.  Hefychius  feya,  it  is  a  name 
•«f  Jupkcr  in  the  Ph^gpan  hnguai^. ' 
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MAZZAROTH.    A  term  ufed  in  tlie 

Chalda*aii  altronomy,  and  prefcrved  to  us  in 
the  books  ol  tiie  Oltl  i  cilament  \  it  exprcfTcd 

fomethtng  whidi  has  no  name  in  the  aitrouo. 
my  of  any  other  people,  and  which,  may  be 
rendered  the  drde  of  the  moon.  They  le- 
marked  the  p^iflage  of  the  moon  by  the  feve» 
ral  Axed  ftars  in  the  period  of  her  revohftioa 
round  the  earth,  and  this  confiding  of  twenty- 
eight  days,  they  di\  ided  that  circle  into  twenty- 
eight  parts,  allotting  one  to  every  day ;  thefe 
they  marked  in  the  heavens  by  certain  ftars, 
or  by  certain  fpaces}  fiw  is  fome  of  thefe 
parts  there  were  no  other  fiars  nfible  to  the 
naked        and  diere  were  at  this  time  no 
affiftanccs  to  it :  and  thele  parts  of  die  dide, 
whether  chara£lerifed  by  certain  ftars,  or  no^ 
they  called,  by  a  term  expreffing,  the  nan- 
fions  of  the  moon.    Thcfe  followed  one  an- 
other in  fucceffion  in  their  rifings  and  fetfin^s, 
and  to  this  alludes  the  phrafc  in  the  book  of 
Job,  which  mentions  the  bringing  forth  Maz- 
zarodi  in  his  leafim,  that  is,  the  caufing  every 
manfion,  of  which  Mazsanodi  oonlilicd,  to 
appear  in  its  regular  pioceffioa.  TheHebceira 
had  a  frequent  ufe  of  that  figure,  whidi  men- 
tions a  whole  by  fome  of  its  parts  j  and  the 
plain  fcnfe  of  this  is,  Canft  thou  dlre£l  the 
courfe  of  the  heavens,  and  makes  con- 
ftellation  follow  in  its  proper  place  and  order  ? 
The  Ladn  tranllation  of  the  bible  has  in  fome 
places  put,  by  a  ftrange  miftake,  the  name  of 
the  planet  Venus,  Ludfer  in  die  place  df  diia 
word  Mazzaroth ;  but  the  Sq)tua^nt  have 
retained  the  original  word,  as  it  would  have 
been  alwap  bcfl  to  have  done  in  cafes  where 
they  did  not  iinderf^and  the  term  ;  where  it 
alhided  to  a  cuftom  at  that  time  loll,  or  when 
it  referred  to  a  icicnce  the  tranflators  were  not 
augmented  with*  Inftead  of  this  we  find  them 
in  many  places  makinjg  firange  havocfc  amoi^ 
the  codkOations.  Thow^  few  of  them-  are 
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BwMioad,  iD  Aat  an  mentioned  m  ouiP- 
^pidcnled  hf  die  tnafl^on.  Cbiakali»iriiicb 

is  tiie  name  ofOrion,  Is  tranflated  the  Pleiades ; 
CheTiJ,  which  is  the  Great  Bear,  is  tranflatcd 
Orion  ;  and  Aiih,  which  is  the  Pleiades,  is 
rendered  Ar(Shirus.    This  A'ifh  is  mentioned 
in  the  fame  fentence  in  the  book  oi  Job,  in 
wfaidi  Mazzaroth  is  named,  as  being  brought 
Ibrtli  in.itt  fealbii,  and  it  m  mcatiooBd  in  a 
fenfe,  in  fbme  degree,  fimiliar.  Canft  tfaoit 
bring  forth  Mazxarodi  in  its  leafiMit  has  been 
aliieady  expjained  to  mdui,  canft  thou  lead  up 
into  the  horizon  the  feveral  ftars  in  their  or- 
der, through  whofe  places  the  moon  pafies  in 
her  monthly  revolution  round  theeardi?  And 
the  luccccdmg  cxpieiiion,  or  guide  the  Pleiades 
and  its  diiMten,  means'diteddie  couifeof  the 
te»'diroug^  the  greater  period,  or  that  of 
die  year.  In  die  antient  acomnc  of  time  die 
Pkmdei*  or  die  confldledon  Taurus,  in 
which  the  Pleiades  ait  fituated,  was  that 
which  began  the  year,  and  therefore  all  the 
reft  of  the  confleHatlons,  as  they  foUowcd  it, 
and  in  fomc  fort  depended  on  it,  were  very 
naturally,  in  the  languige  of  the  eaft,  called 
its  fons.  By  this  explication  of  the  words  uicd 
as  denominations  of  the  peculiar  diingi  jc* 
ftmd  to  in  this  poiE^  of  the  Old  Tefia- 
nent,  we  underiland  d>e  pafla^^  and  we 
find  it  to  be  very  noble  and  iiguraiive,  corref- 
pondejit  in  its  ftvcral  parts,  and  complete  in 
the  whole }  whereas,  on  the  common  footing, 
it  remains  abfurd  or  unintcllit^ible.    The  two 
conlleJlations  mentioned  bciore  this  circle  of 
the  moon,  and  copilellation  of  the  new  year, 
ithiifrheeA^Werved.alfleady,  are,  when  pro- 
periy  tranflatedf  Pnqo  ami  the  Baarsitbe 
ione  a  gMide  to.^  >i|(M#Pun  hi  die  tjllage 
of  his  ground,  po^^jl^  ^  hf  its  riiing  the 
penod  of  certain  important  operations  i  the 
other  the  great  direction  of  travellers  and 
yoyagpiy  i  for  in  old  omsf  they  had  as  much 


refpea  to  die  nordiem  fiars,  b  traverfmg  the 
delarta  of  Arabia,  as  in  going  by  fea..  Thus 
then  we.fball  find  the  fenfe  of  the  padS^  veiy 
magnificent  and  glorious.    It  is  the  Almi^tf 
who  it  reprefented  fpeaking,  and  in  enumera- 
ting to  man  his  power  and  goodncfs,  he  fays, 
Canli  thou  picvcnt  the  good  kafon  which  is 
prcfaged  by  Orioii  I  or  canlt  thou  ioofe  the 
bands  of  die  Bear,  and  make  it  foiiake  that 
fbttdibdaiiia, which  it  is.fo  ufi^  toman- 
kind?  Caoft diott calllbrdi  the  flan thfCM^ 
the  places  of  which  the  auioo  ditefis  har 
courfe,  or  bid  the  whole  army  of  the  conAs]* 
iations  follow  one  another  throughout  the  pe? 
riod  of  the  year  ?  This  was  a  language  natu- 
ral for  the  infpired  writer  to  put  in  the  mouth 
of  die  Almighty,  and  this  is  exaaiy  cxprefled 
by  die  terms  in  die  paflage,  when  diofe  terms 
are  properly  underflood  i  but  as  they  are  com- 
monly rendered,  it  is  difficult  to  lay,  dut  thef 
have  a  title  to  any  meaning,  at  leaft  to  any 
appropriated  meaning.     Mr.  Coflard,  who 
has  written  with  great  accuracy  aiid  judgment 
on  this  fubjcd,  imagines  the  terms,  loofc  the 
bands  of  ChefU,  to  be  applicable  to  the  old 
ii^ure  under  whidl  that  coiifteUation  was  re- 
prefented by  the  Greek,  and  their  mailers,  die 
Egyptians,  whidi  was  not  that  of  a  bear,  but 
a  waggon,  and  fuppofcs  they  refer  to  the  har- 
nefs  with  which  the  three  ftars,  which  are  in 
tlie  tail  of  the  f^ear,  and  which  are  the  horfes 
in  the  other  figure,  are  fixed  to  the  machine  { 
but  It  fcems  much  jnorc  great,  and  more  pro- 
per to  the  occs^ion,  on  which  this  conftella* 
tion  b  mentioned  in  the  text,  to  fuppofe  the 
allulionwaf  to' die  fixed  nature  of  didle  flats, 
whole  heeping  always  in  the  fiune  place  is 
their  great  u(e  to  mankind,  and  whofe  being 
fo  fixed  mig^t  be  very  well  exprcHed  in  tlie 
figurative  language  of  the  eaft,  by  a  phrafe 
that  mentioned  tlicm  as  girded  or  faftened  to 
the  pole. 
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MECHARES.  A  name  by  which  tliofe, 
who  are  fbnA  ofumifiial  words,  call  die  pla- 
»et  Mars ;  it  is  a  Hebrew  name  of  that  pla- 
^  net.  The  proper  fenf^  of  the  word  is  deftroy- 
ing.  The  Jews  had  a  nation  of  tliis  planet 
being  of  a  nilfchicvous,  as  they  had  of  Jupiter 
being  of  a  friendly  and  benign  quality,  and 
the  opinion  has  been  continued. 

MEDIUM.  When  we  fpeak  of  light,  any 
body  diat  is  traiilliiafent,  ortiintug^w^idillie 
lays  of  iig^c  can  pafi,  is  caM  a  melAim. 
Ttm  tiie  air,  water,  oil,  and  dbe  fike,  ate 

mediums.  Light. 

If  the  medium,  through  which  the  rap 
of  light  pa6,  be,  in  all  its  parts,  of  the  fame 
dcnfity,  then  the  rays  of  Kght  will  pafe 
along  in  flrait  lines.  If  a  ray  of  light  j)afs  in 
its  courfe  out  of  one  medium  into  another, 
and  tlw  fecond  be  of  a  deg;ree  of  denfi^  dilit- 
nat  from  die  fiift,  as  If  it  pafi  out  of  air  into 
H^afi,  or  out  of  glals  into  air,  if  it  falls  per* 
pendicularly  upon  the  furfaM  of  the  fecond 
medium,  It  will  continue  to  go  on  in  a  ftralt 
line,  in  the  f;unc  direction  as  through  the  firft 
medium  but  if  it  falls  obliquely  upon  the 
fecond  medium,  it  will  be  bent  at  the  point 
of  incidence,  and  it  mil  gp  dvou^  die  fecond 
medium  in  a  diffisrent  dSredion :  this  bending 
of  the  njrs  is  what  is  called  nfindioii.  Stg 

RBfRACTlOM. 

MJIDIC^AN  STARS  The  fatellites  of 
Jupiter,  fonamed  by  Galileo,  whofirftdifcovered 
them,  in  compliment  to  tlie  family  of  Medicis 
his  patron  ^  they  were  difcovered  in  the  year 
1620$  diey  are  four  in  number,  and  in 
^leaking  of  them  are  diftinguiihed  by  the 
names  of  d)e  firil,  fecond,  dikd,  and  feitrtii 
fatelUte,  the  firft  being  that  nearefl  to  the 
body  of  the  planet.  They  have  their  light 
from  the  tun,  lu  the  cuancr  of  our  moon, 
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and  ^ey  turn  abeut  the  ^aiiat  as  Ihe  does 
round  diis  earth,  being  in-  dh&i  !•  mtuf 
tneonsf  given,  peAaps,  in  Ibme  digiee,  •» 
compen&te  for  the  dUbuioeof  diat  planet  fiwrn 

the  foui  cr  of  light.    Saturn,  as  moK  diAaa^ 

vet  1:1.  \\\'c.  fatc'l'tf*-,  and  bcfide  thcfe  has  a 
lucid  ring,  whicii  |  i  obably  no  other  tJxaij  a 
congeries  of  fuch  fatciliU  s.  S^e  all  this  fartbtr 
txplainui  $Mder  the  ttrm  ^a  i  zlli  i  h^i^  and  tm- 
dbp  thg  artkh  SATVftw< 


MEDU&SU&  AMnebjr^idiich  fome^ 
who  love  uncommon  terms,  have  called  dl^ 
Pegahis  a  Great  liode  of  tbff  ikmi  tt  i«  a« 
oULatin  name. 

MEGISra  A  naipe  by  whUtfineof 
tibe  gU  wriffen  liave>  catted  the  conftaMoa 
Ui&  Ma|or,  from  the  oaiiie  of  an  AKadian 

nymph,  tnnsfttped  into  ibis  oonAeUatioiv 

whofe  true  name,  they  fay,  was  not  Cailifto, 
as  ufuaJly  fuppofcd,  but  Meglfto,  and  who 
was  not  daughter,  but  niece  to  Lycaon,  and 
daughter  to  Cetcus,  which  Cctcus,  and  not 
Hercules,  they  fay,  is  tho  old  conficUatioa 
Fngfinaiin. 

MELICHT.  A  name  by  which  fomc  call 
a  ftar  of  the  hrit  magnitude  in  tlie  conflcUa- 
tion  Leo  j  it  is  the  fame  with  that  commonly 
nnned  Cor  Leoms  and  BafUicus. 

s 

MELOCH.    A  mme  }^  wfcidt  thaft^ 

who  are  fond  of  uncommon  tenns,  eai  ^ 

planet  Mars  ;  it  is  one  of  thr  F^'ptinn  r>?.mes, 
and  fjgnlfies  the  planet  of  deltru(ilion.  All 
nations  fecm  to  Have  been  agreed  in  giving  a 
bad  cbarate  to  this  planet ;  they  fuppofcd  it 
the  eaufe  of  aH  bad  ^ings,  as  jupito:  of  all 
ftvomaUe  and  good  ones* 


MEMESCHIATH.   A  name  by 
tee^  wiio  lore-  hard  words^  -cali  the  cor>- 

iieUn- 
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fldatiM  Aflrigt;  tt  is-  «m  of  tiw  Anbic 

jiaoMS  <^  this  confiellatioa,  and  it  txgreSn 
(he  ligure  as  the  Arabs  gave  it.  The  feafc  of 

the  word  is  a  mule  with  a  bridle,  and  their 
religion  not  permidng  them  to  draw  the  figure 
of  any  thing  human,  it  is  thus  they  exprefied 
the  form  of  this  confteliation. 

MEMBRA  VULCANI.  AnaftAed 
by  which  wc^find  Ibme  wiiten,  who  are  Ibnd 
€^  tinoommoii  es^refBons,  all  die  fixed 
fian,  by  way  of  diiHnfBim  from      planets ; 
they  meant  by  this  to  exprefs,  in  the  poetical 
manner  of  tlie  :inticnt  Greeks,  that  the  fixed 
ftars  were  fire,  or  portions  of  fome  univcHitl 
fire,  for  that  was  one  of  their  do<5lrincs.  Wc 
meet  vnAk  the  term  in  fome  of  the  aiicctcd 
writers  of  cor  own  country,  ided  to  exprefi 
die  heavenly  bodies  in  gemsal,  indnding  die 
planets  and  the  mooiii  bot  this  is  ufii^  the 
^'antients  unfairly^  and  is  either  taking  away 
their  dilKn£Kon,  or  letting  afidc  the  propriety 
and  exprelHon  of  the  word.    We  fitvl  in  the 
fragments  of  Orpheus,  indeed,  the  fun,  moon, 
ftars,  and  planets,  all  included  under  the  term 
Hepbaiftaio  Melc,  the  limbs  or  parts  of  Vul- 
can i  but  we  Ihoutd  iind  tt  4Kfik»lt  *to  obtain 
any  iadsfadmy  proof  of  thofe  fragments  be- 
loi^ing  to  the  perfon  whole  name  diey  bear  ^ 
they  arc  more  probably  the  invention  of  fome 
genius  of  the  middle  age,  and  may  be  veiy 
well  brought  to  anfwtr  the  time  of  this  con- 
fullon,  in  which  the  diittaction,  cftabitfhcd  by 
the  antients  in  the  term,  was  loft,  and  all  the 
heavenly  bodies  indtlcriminately  called  by  a 
name,  which  was  deviled  on  purpofe  to  fpeak 
the  diffiwenoe  among  chero.   It  is  much  to 
their  credit,  that  when  they  dltts  gave  a  name 
that  diftiogitiftRd  iiich  of  the  heavenly  bodies 
as  were  ficn ,  from  fuch  as  were  not,  they 
took  into  the  number  of  thofe  that  were  the 
fun,  or  we  ihall  had  that  huninaty  always 
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comprehended  ia  die  nunbcr  of  dioMcmbm 
Vttlcani,  and  the  oiooii  iwc 

MENALiPPE.  A  name  by  which  Ibme 
call  the  copftrlhtion  P«gifii», 

MEUKAR  ALKETUS.  A  name  by 
which  lome,  who  love  unconinv>n  terms, 
have  called  a  bri^t  ibr  chat  is  in  the  ante- 
rior pait  of  die  hetd  of  the  oonfteOation  Ce- 
tus;  it  is  one  of  die  Ar^  names  of  lingle 
ftars,  and  it  fignifies  in  tfaK  bwuMe  the 
Whale's  Nofe. 

MERCAB.  A  name  by  which  fome,  who 
arc  fond  of  uncommon  words,  call  the  con- 
ilcllation  Argo,  or  the  Ship  ;  it  js  tlae  Arabic 
name  of  chat  fign:  but  there  is  fomething 
fingular  in  it,  Ibr  the  wovd  in  that  hmguagc 
does  not  expnb  a  flnp^  but  a  chaiioL  We 
are  not  to  unagpne*  however,  that  they  figured 
it  as  a  chariot,  for  (hips  were  fi>  new  when 
this  was  raifcti  up  into  the  heavens,  that  it  is 
not  a  wfindci  r  they  wanted  a  name  for  them, 
in  effect  wc  find,  that  tbey  were  called  chariots 
of  the  fea,  and  flying  chariots,  by  the  oidciV  of 
the  Greek  writers  j  and  this  explains  the 
Cumis  Volitans,  and  Anna  Thalafes,  which 
have  been  names  among  the  Latins  and 
Gredcs  for  diis  oonfiellation.  We  find  in- 
deed, that  bciide  the  name  Mercab,  it  b 
called  in  the  Arabic  Al  Seplina,  which  firi^y 
figniiies  a  ihip» 

♦  MERCURY.  The  leaft,  and  leaft  con- 
siderable, of  aay  of  the  planets,  and  the  neareft 
to  the  fun.  Mcrcuiy  is  eafily  diftinguilhed 
from  die  other  liars,  but  he  is  laidy  to  be 
leen  for  any  fpace  of  time  together.  The  co- 
lour of  his  light  is  peiiefiJy  white  like  that  of 
Venus,  and  much  brighter,  but  he  is  always 

fo  near  the  (ua,  that  we  baldly  foe  him  when 
Rr  it 
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it  b  quite  iailc,  low  to  judge  of  him.  The 
iacsd  (i'dTs  are  known  from  the  planets  in  ge- 
neral by  their  brightnefs  or  twinkling,  but  t!ii 
h  lefs  the  cale  with  refptct  to  the  interior 
pLmcti),  for  Venus  has  fome  of  this  twuiklmg 
to  the  eye,  and  Mercury  has  more.  If  at 
aitjr  tboM  wt  fee  a  lnrig|bt  filve||f -aoekUig  ftar 
near  the  fflaoe  ef  the  fun,  ai  juft  Mnthe 
fiin-rile  ill  ihe  «aft|  or  in  the  wtft  ibon  after 
imi-iet,  with  a  fine  clew  Ug^  and  gpeat 
Ittibe,  it  is  Mercury. 

Mercury  is  vaftly  fmaller  than  any  of  the 
other  planets.  Venus,  which  is  the  fmallcft 
next  to  him,  is  fcven  thoulanJ  nine  hundred 
miles  in  diameter,  but  the  diameter  of  Mer- 
cury is  only  twothodind  fix  hundfed :  if  this 
be  ineonfidnable  wA  le^eft  to  Vnwa,  what 
«n  attgm  it  it  when  compared  to  Jupiter, 
which  is  feventy-feven  thoufand  miles  in  dia- 
meter ?  We  often  fuppofe  the  planets  habitable, 
and  indeed  it  fhould  not  feem  that  the  Al- 
mighty's benehcence,  which  has  not  left  with 
"US  a  drop  of  water  unpeopled,  would  make 
luch  \  ail  orbs  to  be  of  no  ufe  j  but  if  they  arc 
inhabited,  it  nwft  be  1^  crnttuies  very  diflb-ent 
in  their  frame  lirom  mua.  The  cold  of  Jupiter 
sauft  be  kntenfe  to  a  degpue  with  which  we 
are  not  acquainted  even  in  dieory  ;  iriutt  then 
muft  be  that  of  the  yet  more  remote  Saturn  ? 
To  an  inhabitant  in  that  planet,  the  fun 
would  be  feen  only  as  a  large  ftar,  twice,  or 
little  more  than  twice  as  big  as  Venus  appears 
to  ub  i  but  with  Mercury  the  confidcraUun  is 
of  another  kind ;  he  is  fi>  near  die  fim,  that 
the  lieat  upon  lus  fiirface  muft  be  fiiffident  to 
maice  water  bdl }  ^idiftance  b  indeedftmnge- 
1y  finall  in  compaiifiin  with  that  of  the  odier 
Janets.  The  diftuwe  of  the  earth,  for  tt  it  by  its 
diftanoB  that  we  moft  naturally  meafure  the 
others,  is  eighty-two  millions  of  miles }  that 
of  Saturn  is  fevcn  hundred  and  eighty  millions 
of  mtles,  and  that  of  M&omy  is  only  thirty- 


M    E  • 

two  nliiliom  nSmkt,  The  tinw  of  tbo  io> 

volution  of  a  f^et  round  the  fun  is  the  mea- 
fure of  the  year  of  that  planet.  The  earth 
performs  her  courfc  in  three  hundred  and 
fixty-iive  days  and  a  quarter,  that  therefore 
b  the  period  of  our  year  j,  Sabirn  is  ten  thou- 
fand, feven  hundred,  and  fi%-iune  day*  i» 
malting  his  revolution  $  lb  diat  lus  year  ooi^ 
fifb  of  all  diat  time.  Merctuy,  on  die  con- 
trary, finiflies  his  courfe  in  eighqr-ieven  dafi« 
twenty-three  hours,  and  fixtecn  minutes, 
tliat  period  therefore  is  the  year  of  thia  pb* 
net. 

The  icafon  that  we  fee  Mercury  fo  fcldom, 
is,  that  perfofiiung  hia  whde  nwohitioa  h 
near  the  fun»  he  it  ahnoft  always  hidden  by 
ther^ofdiatluminaiyi  and  from  die  ioare 

opprtuiuties  of  obfervation,  and  fome  other 
caufcs,  to  be  mentioned  in  their  place,  we 
know  lefs  of  Mercurv'  than  of  moft  of  the 
other  planets,  though  they  arc  fo  vaftly  more 
remote,  both  from  ihc  luji  and  from  us.  Eng- 
land is  an  unlucky  part  of  the  world  alio  tor 
feeing  Mercury,  for  he  is  lefs  viftble  by  much 
in  the  northern  than  in  the  foutbem  climates  % 
for  this  reaioo,  that  tlie  more  obliijtte  die 
fphcrc,  the  lefs  this  planet  appears  above  the 
horizon,  whether  it  be  before  the  tiling  of  the 
fun,  or  after  its  fetting. 

Mcrcuiy  fometlmes,  however,  ts  .it  the  di- 
ftance  of  twcnty-fcven  or  twenty  -eight  degrees 
from  the  fun,  that  is,  as  far  from  it  as  the 
moon  is  two  li^ys  bciore,  or  two  days  after 
her  conjunction  i  in  die  other  levohttions  he 
isdiftant  only  eighteen  degteee^  his  greateft  • 
digrsflioaB  thciefoce  vaiy  no  lc6  than  nine  do- 
grees»  which  is  neaily  a  diifd  of  his  gteaieft. 

The  revolution  of  Mercury  about  the  fun 
is  like  that  of  all  the  other  {rfanets  in  an  ei- 
lipfis,  not  in  a  circular  orbit,  as  had  been  be- 
lieved until  the  time  ot  Kepler,  The  fun  is 
in  one  of  the  foculcs  of  this  ellipfis,  and  he  is 

therc- 
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therefore  fometlmcs  more,  fomctimes  Ids  di- 
ftant  from  that  luminary :  tiic  proportion  of 
his  greateft  diibnce  ftom  Ae  full  to  lus  ]caft» 
It  b  nearly  as  two  to  three ;  the  great  axis 
of  ihis  dUpfis  is  to  that  of  his  annual  ofbit,  as 
thirty-nine  to  an  htuiAwd ;  To  that  the  di- 
iUnoe  of  MeiCUiy  from  the  fun  exceeds  a 
little  the  half  of  the  difiance  of  Venus  fion^ 
that  luminary. 

As  Mercury  is  never  to  be  fcen  unlefs  at  the 
time  of  his  grcateii  tligrcflions  from  the  fun,  he 
never  appears  full,  or  of  a  round  figure,  as 
feen  Ainui^  the  telelcopes,  hut  dlher  cut  in 
h*!!*,  as  the  moon  at  her  ipiadratures,  and  lb 
ffptdenting  an  half  moon,  or  a  little  more 
ConveXf  concave  in  form,  approaching  to 
a  new  moon  or  crefent.  Venus  is  in  a  part 
of  her  orbit  ken  round,  but  Mercury  never ; 
not  but  there  are  fituations  in  winch  he  would 
appear  fo,  but  in  thefe  he^u  Hot  vifible.to  us 
at  ally  and  at  die  heft  times  he  is  not  fi>  near 
to  die  horiaon^  and  fe  ol>lcured  1^  die 
poura  of  our  atmc^here,  that  it  is  not  eafy  to 
difHnguifh  his  figure  perfeAly,  or  to  meafure 
"his  diameter  ^  we  therefore  know  lefs  of  him 
than  of  any  other.  Howfoevcr,  we  diftinguifli 
thus  muth,  even  by  thefc  imperfed  obferva- 
tions,  that  Mercury  is  not  a  fixed  ftw,  nor 
haa  the  feuroe  of  his  light  in  himfelf.  We 
fee^iat  he  reedvea  Ma  flhumnation  fipom  die 
An,  ttnd  that  he  turns  abac*  the  lim  in  die 
mtmner  of  the  other  planets. 

k  is  neceflBury,  that  Mcrcun',  in  fomc  of 
his  conjun^ions,  muft  pai  nnutcdiately  over, 
or  before,  the  body  ot  the  lun  j  in  this  cafe  he 
is  feen  in  the  ftm,  or  Cmwifmg  his  diik  in 
Ibini  of  a  hhKk  fpot.  This  fiajgular  phoeno- 
tnenon'was  Mt  feen  hy  Gaflendi,  about  an 
hundred  and  twenty-two  years  ago,  and  lince 
that  it  has  happened,  and  has  hcen  obfer\'cd 
■  fcvcral  times :  the  fame  thing  may  alfo  hap- 
|ien  to  VenuS)  but^  as  (he  is  nkoie^iibnt  kom 


diefun,  moterardy;  it'haa  hcen  ften,  and 
welhaHliiveMionMititnityofleenig  it  a^ain 
in  1761. 

Theft  are  eUeKrafiom  very  favourable  (or 
determining  many  things  with  regard  to  the 
planet  Mercury ;  but  there  are  difficulties  at- 
tending the  conclufions  even  from  thefe. 
When  the  djfk  of  the  fun  h  is  been  examined 
at  the  time  of  fome  of  thele  tranlits,  or  paf- 
(ages  o£  Mercury  over  it»  die  bod^  of  that 
planet  has  appealed  exafily  vomdy  and  in 
odiers  of  diem  he  has  apponed'  a  little  oval. 
We  conclude  from  diefe  ob(erYation8»  that 
die  figure  of  Mercury  is  ^pheriad,  or  asaily 
Ij^erica!. 

As  to  the  magnitude  of  th<-  planet  taken 
tr  >m  thefc  obfervations,  Gallendi,  in  the 
hrit  of  them,  was  of  opinion,  that  the  appa- 
rent diameter  of  Mefcuzy  isis  equal  to  about 
onehundreddipaitof  tfaatof  tfaefun.  GalUeo 
made  die  fim  an  hundred  and  eightefepi  or  an 
hundred  and  nineteen  times  the  diameter  of 
Mercury  at  the  fame  diftance,  which  agrees 
vet  better  with  the  obfervation  of  Hevciius, 
who  judged  the  fun's  diameter  an  hundred  and 
tv\'cnty  times  larger  when  Mercury  was  yet 
near  to  the  earth,  than  in  etdier  of  their  ob- 
ftradons ;  he  (bmd  it  tn  1736  to  be  nine 
fecoods  and  fif^  thirds,  that  ol  the  fun  being 
diizty>two  nunutas  and  diii^  feoonds.  The 
dillanoe  of  die  earth  from  Mercury  at  that 
time,  was  to  the  diftanceof  the  earth  from  the 
fun,  as  fix  hundred  and  eight-five  to  a  thou- 
fand.  And  from  tliis  it  follows,  that  tiie  true 
diameter  of  Mercury  is  fix  feconds  and  forty 
thirds,  which  is  to  that  of  the  fun  nearly  as 
one  to  three  hundred. 

In  confidering  the  dieoiy  of  Vemn,  we 
have  recouile  to  the'  oMeivations  of  die  an- 
tient  aftronomers,  made  with  regard  to  diat 
planet's  grcatcft  di^reffions ;  for  the  orbit  of 
Venus  having  but  a  very  little  excentricity 
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^jnay  be  coniUeiCil  «  a  dide^  and  wt  may 

determine  by  die  means  of  thac  planet's  digref- 
lions,  her  true  place  feen  from  the  fun,  which 
inuft  be  then  ubout  three  figns  diftant  from 
its  true  place  fL'cn  from  the  earth  ;  but  this 
will  not  do  in  examining  the  theory  of  IMcr- 
cuiy,  hi:>  orbit  being  fenfibly  elliptic,  and  in 
exccntricity  exceeding  very  much,  not  only 
that  of  the  oibit  of  Venus»  but  indeed  that  of 
any  other  of  the  planets.  For  this  reafon  we 
can  place  no  dcpendance  upon  the  andent  ob- 
iervations  with  regard  to  Mercury,  for  it  was 
from  this  impoflible  for  any  of  the  aftrono- 
mcrs,  who  have  ufcd  the  circular  hypothcfis, 
to  explain  the  theory  of  tiic  planctii,  to  fix 
cxa^y  the  nwdons  of  Mencitty.  It  is  only 
Jittce  the  time  of  Kepler»  who  eftabliflted  the 
.dodrine  of  dlipdc  orbitt  for  diem»  that 
any  thii^  can  be  learned  from  the  obferva- 
tions  of  aftronomcrs,  the  differences  between 
ijhe  calculations  of  aftronomer-^  r.mountin^  to 
jio  lefs  than  fcven  degrees.  Foi  lius  reafon  wc 
are  to  employ,  in  the  fettling  the  theory  of  thib 
planet,  the  obiervatioQS  of  Mercury  made  in 
Jus  oonjimfiion  with  the  iun>  in  the  time 
when  that  planet,  being  near  his  nodes,  pafles 
ovcTy  or  befioiCy  ^  di(k  of  llie  fun.  Thefe 
are  obfervationsy  the  opportunities  of  which 
do  not  happen  frequently,  but  they  are  very 
favourable  ffir  determining  the  true  motions 
of  the  plancLs,  and  thefe,  although  they  arc 
but  ut  modern  date,  yet  ou^t,  by  their  great 
preciikuit  to  alone  for  all  tbe  advantage 
which,  in  odier  cafes,  we  have,  from  com- 
paiii^  vety  antet  wkfa  modem  obfeivations. 

The  filft  of  diefc  known  tranfits  of  Mcr- 
cur}'  over  the  diflc  of  the  fun,  and  which,  as 
already  obfervcd,  was  feen  by  Ga/Tendi  in 
1 631,  was  foretold  by  Kepler  fome  years  be- 
fore, according  to  his  new  hypothcfis  }  in  thia 
j\c  was  fortunate,  the  appcarajicc  was  on  the 
day,  and  at  the  time  mentioned,  but  be  was 
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not  fi»  happy  with  regard  to  Vemisi  lie  ft^ 

told,  that  die  ihould  alfo^  in  the  fkmt  year, 

pafs  over  the  fun's  diflc ;  but  whatfoevcr  a^ 
tention  Gaflcndi  ufcd  to  obfervc,  this  he  finr 
not! ling  of.  The  planet  Mercury  was  feen 
cxuclly,  according  to  his  prediction,  on  the 
feventh  of  November,  a  little  before  nine  in 
the  morning,  in  form  of  a  little  round  black 
fpot  on  the  fun's  diflc.  Allhougb  Gaflcnli 
was  apprifed  of  the  phcenomenon,  and  ex- 
p€<5lcd  it  at  the  time,  he  did  not  art  all  liip- 
pofe,  that  what  he  faw  was  what  he  looked 
for  and  cxpe£k-d.  He  took  the  little  fpcck  to 
be  a  new  fpot  which  he  had  not  feen  the  day 
before,  of  the  nature  of  the  other  fpots,  on 
the  body  of  the  fun,  winch  he  had  often  feen 
foffli  themlelves  aniew  in  di'is  manner.  Tht 
fpot  appeared,  in  this  fenfe,  a  very  fingular, 
and  a  veiy  confiderable  one,  but  itill  be  con- 
tinued to  believe  it  mull  be  fuch  ;  for  althot^ 
he  expelled  Mercury  there,  it  was  impolfible 
for  him  to  conceive  that  planet  fliould  make 
lo  fmall  an  ap] ;  ir  ace  upon  the  difl:  of  the 
fun.  This  unlucky  miftake  made  hmi  loofe 
a  great  part  of  the  obfervation,  but  he  faw  at 
length,  by  |]ie  motion  of  die  fpot,  that  it  was 
not  one  of  tbofe  which  bdong  to  the  &nV 
body,  and  an  adherent  to  his  {wheti  he 
recollet^ed  that,  different  as  the  the  appearace 
was  from  what  he  expeOed,  it  mufl  be  Mer- 
cury, and  he  obferved  it  carefully  from  this 
time  till  its  going  off.  The  moment  when 
the  centre  of  the  planet  was  on  the  edge  of  the 
fun's  diik,  was  at  twenty-ei^t  minutes  after 
ten  o'dock,  die  fun  being  at  that  time  twen^- 
one  degrees,  and  fbr^^four  mimitea  big^i 
and  adding  diree  minutes  for  the  parallax,  be 
found  the  true  height  of  the  ftm  to  be  twenly- 
one  degrees,  (oTty-two  minutes  ;  and  fup- 
pofmg  the  declination  to  be  lixteen  decrees, 
nineteen  minutes,  the  clavation  of  the  pole  at 
Paris  forty-eight  decrees,  fifty-two  muxutts, 


biyitizeo  by  GoOglc 


M  E 

0 

he  fixes  the  true  time  of  the  paflkgc  of  Mer- 
cury off  from  the  fun's  diflc,  at  twenty-eight 
minutes  after  ten.    Gaileiidi  confefles,  that 

■  iie  did  hot  find,  widi  ftme  exaflnefi*  the 
point  of  tHe  fiuf  •  ^Bt  kom  which  Mercury 
went  off;  but  be  judged  it  to  be  about  thii^* 
two  OF  dm^'tfaiee  dcpeet  diftsuiC  fiom  die 

'  vertical  between  die  north  and  die  weft.  The 
angic  of  the  ecliptic,  with  the  vertical,  was 
at  that  time  fifty-fix  degrees,  fort)'-feven  mi- 
nutes, from  which,  taking  thirty-two  de- 
grees, thirty  minutes,  tiitrc  remain  twenty- 
four  degrees,  feveiueen  minutes,  which  mea- 
Itiie  die  arc  of  die  difk  of  die  fiuH  between 
die  place  of  Meiciny  and  the  ecliptic,  whence 
the  north  latititde  is  found  at  fix  minutes, 
twenty  feconds,  of  which  the  diameter  of  the 
fun  is  fifteen  minutes,  and  twenty-five  fe- 
conds. 

Xhcfcare  the  obfer%'ations  neccHarv  to  ren- 
der the  tranlits  of  Mercury  ;uid  V  ciius  ulcfui 

'  to  aftrmonieK,  and  dds  naif  ierve  as  an  in- 
.  dmadon  to  diofe,  who  fliaU  hereafter  fee  diem, 

wh.it  is  to  be  done.  Now  with  regard  to 
this  of  Gaflcndi,  let  us  fuppofe  the  daily  mo- 
tion of  the  fun  at  one  degree  .ind  twenty-nine 
feconds,  that  of  Mercury  at  one  degree  and 
twenty  minutes  in  longitude,  ajiJ  at  twenty 
minutes  in  latitude ;  it  will  appear,  that  Mer- 
cury pafled  diae  day  at  two  hours  and  thirty- 
one  minutes  after  midnight  through  his  mide, 

.  which  appeared  in  fourteen  degrees,  fifty-two 
minutes  <rf' Scorpio,  the  fun  beti^  at  diat  dme 
at  fourteen  degrees,  twenty-one  minutes  and 
a  half  of  that  fign.  We  fhall  find,  that  t};c 
entrance  of  Mercury  on  the  fun's  difk  ou*^ht 
to  have  happened  at  tweiuy-eight  minutes  af- 
ter five  in  the  morning,  and  tlut  xi^  uut  coa- 

jundion  was  alitdeb^fond  die  middle  of  that 
trace,  on  die  diik  of  the  fun,  where  Meicuiy 
fafied  at  eight  minutes  after  feven,  its  true 

^place,  as  ajfo  diat  of  die  fun,  being  at  four- 
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teen  degrees  and  thirty-fix  minutes  of  Scorpio, 
with  a  north  latitude  of  four  minutes  and 
thirty  feconds. 

This  is  die  refnkof  Gaflbidi's  oUemdoni 
«nd  in  oider  toVring  it  to  ufein  a  proper  and 
peifod  manner,  we  are  to  examine  the  ele- 
ments on  which  Gaflendi  calculated  his  ob- 
fervations,  and  to  determine,  by  other  obfer* 
vations,  alfo  the  quantity  of  its  motion,  and 
the  inclination  of  its  orbit.    At  hrlt  fight  wc 
may  perceive,  that  the  place  of  Mercury,  as 
determined  by  thcfe  obfcrvations,      no  lefs 
than  four  degrees,  and  twen^-five  feconds  di- 
ftant  ftom  that  wbicb  refutes  from  Ftoleny'a 
tables ;  five  dcgieea  ftom  the  Prufian  ;  feven 
degrees  and  thirteen  minutes  from  that,  ac^ 
cording  to   the  Danifh  ;   one  degree  and 
twenty-one  minutes  from  the  Lanfberg,  and 
only  fourteen  minutes,  and  twenty-four  fe- 
conds from  that  of  the  Rhodolphan  tables. 
Thefe  laft  mentioned  tables  give  the  obferva- 
don  widi  a  predfion  greater  than  Kepler,  who 
was  the  author,  prefumed  to  exped:  for.  in 
the  explanadon,  which  is  at  the  beginning  of 
his  ephemerides  of  1617,  he  docs  not  ven- 
ture to  afll'rt,  that  his  calculation  will  repre- 
fent  the  phice  of  Mercury  in  his  conjunflions 
with  more  precifion  than  that  of  one  day,  in 
which  time  the  place  of  Mercury,  feen  from 
the  fun,  may  vary  no  left  than  five  degrees, 
and  his  place  feen  from  die  earth,  which  is 
retrogirade,  one  degree  and  twenty  minutes.}^ 
fo  mudi  better  will  events,  be  than  expedi- 
tion. 

The  fecond  view  of  the  paflage  of  Mercury 
over  the  lun  was  on  the  twenty-founh  of 
October,  in  1651  ;  this  was  leen  at  biirat 
forty  uiuiutes  attcr  li.v  in  tire  muxniiigby  Slu- 
kerly,  and  muft  have  been  vifible  at  Loqdqn 
at  eighteen  minutes  after  one  in  die  afternoon. 
The  third  tranlit  of  Mercury  was  that  ob- 
fetvcd  by  Hevelius  «n  the  third  of  May,  in 

ibbi. 
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1 66 1,  at  Dawtrick  ;  he  law  the  planet  on 
(be  fun's  dillc  at  lour  minuties  after  tbite  ia 
the  afternoon,  and  obferved  it  tUl  tMrtjMMC 
niiMttiABrfcveib  Tbii  cnnfit  hat  faeenex- 
ttcmdy  «ocuni«d]r  ice  doinH  iwi  kttbeen  re- 
faridtobfitttlitttdbMMinmitMe,  inilHir 
^ems  of  the  planet. 

The  fourth  tranfit  of  Mercury  was  on  the 
fcveiid*  of  November  1677  ;  Hallcy  took  an 
obfen-ation  of  thi*  at  the  lile  of  St.  Helena, 
and  Galtct  at  Avignon.  On  the  tenth  of 
KomsJbcr  1690,  Mercury  pafied  bafiwe 
IbM  for  llie  fifth  tiHCp  fince  this  pcffadiMi 
jdawaomical  obfavMiaat.  Thii  wm  obfttwd 
-  at  Canton  by  the  jeAiits,  ind  at  Nuremberg, 
hy  Wurtzelbourg.  In  1697  a  fixth  paflagc 
■of  Mercury  was  obfer\'ed  ?t  Paris:  from  this 
time  wc  hear  of  none  till  the  year  1723,  on 
the  ninth  of  Novtmbcr ;  this  was  oblerved  in 
moit  parts  of  Europe.  On  the  eleventh  of 
-Howwibar  1736,  ttuce  «»  another  truific  of 
this  planat  over  Che  HuA  dUk  db&rved  alio 
in  -fluuiy  ptttsef  £*iR>pc;  it  iifiom  Ae  le- 
iiilt  of  diefe  cMdCvattons,  conpoied  together, 
^diat  we^owe  die  prefent  theory  of  this  planet, 
which,  however,  wc  muft  acknowledge  to  be 
more  imperfedl  than  that  of  a'ly  other,  and 
one  of  th»-  defiderata  in  aftronomy. 

The  Greeks,  who  are  for  having  the  origin 
of  all  aBtonoMf  to  be  fitppolbd  thnr  own, 
give  parts  of  fhcir  own  btftory,  or  fiibl«»  lo 
exghintwA  of  die  amfteUations,  end  even 
deduce  the  origb  of  all  the  planets  fnok  fomc 
of  their  gods,  or  heroes  alio.  A  >  they  made  the 
world  bdicvc  the  Lion  w^s  the  Nctturan  fa- 
va^  of  that  fpcrie^,  and  gave  the  name  of 
Hercules  to  the  iigurc  of  a  kneeling  man, 
which  they  had  received  without  a  tuaie  from 
^  Egyptians  (for  they  Caught  tiie  Oiedcs 
the  ludiiimta  oif  eflmnmny)  they  diade  the 
(luiec^  which  lh«y  called  Phacffaoii,  that  i*,  our 
Jupittr>  10  htte  heca  «ae  «f  Amnedieut^a 
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hom  he  had  made  6»  beautiful^  that 
the  goJ^  tliought  hint  too  fokSt  fot  eauti, 
and  called  him  up  into  the  Com,  then  cfta- 
hliflung  lum  in  Ibnn  of  diat  planet,  **n^*rT^ 
all  the  reft  in  beau^  and  purity  of  light.  This 
is  a  fingular  circumftance,  and  from  this, 
among  other  things,  we  may  know  tliat  the 
Greeks  icccived  their  aftronomy  from  the 
Lgyptians.  Venus  is  a  bu^htcr  planci,  ajad 
moft  people  would  have  been  for  makii^  tlutt 
the  ftar,  imo  wfaidi  a  aton  was  exalted,  for 
the  fake  of  the  elegance  of  his  fipue ;  but  the 
Egyptians  firft  obferved  the  colours,  of  the  >)U- 
nets,  they  found  Venus  to  be  ycUowijb,  Sa- 
turn biuifh,  and  Mars  red.  Jupiter  was  the 
only  one  quite  pure  and  uiiftainod,  and  it  was 
therefore  they  gave  it  the  lume  Phaeton.  This, 
tho'  very  little  r<^arded,  is  a  real  dnrumftance 
with  xe^e£fc  to  the  planets,  and  even  the  fixal 
ftars  have  alfo  difiient  coloms,  tho*ia alcft 
degree,  and  this  the  Egyptians  of  old  oh* 
fisrved,  and  this  their  followers  in  opinion,  the 
aftrologers  of  all  nations,  have  alfo  observed  ; 
and  it  is  this  th^  mean  when  they  fay,  certain 
ftars  arc  of  the  nature  of  certain  planets,  and 
influtncc  things  in  the  fame  manner.  They 
mean,  that  certain  itars  have  the  yellow  tinge 
of  Venus,  othen  the  raddy  oolour  of  Mart, 
and  lb  of  die  ltd  I  ond  they  judge  ifacm  of 
natnica  anfipning  to  their  oobwa. 

As  dK  GiedES  flttde  Japiter  the  tnuiT- 
Ibmed  fltteef  thehmdfiiaMPhaedipns  Se- 

tum,  whom  they  called  Filius  Solis,  they  fup* 
pofed  to  ha\'e  been  the  other  Phaeton,  the  iaa 
of  Phoebus.  When  Jupiter  bad  deflrovH  him 
for  mifguidin'x  the  chariot  ot  the  lun,  they  lay, 
his  father  touic  liim  up  into  the  (kies,  and  - 
made  him  this  planet,  whom  he  piaocd 
ftidMft  ofallihMnduttliMMnwy,  wWdihttl 
occalioiMd  his  dednidien.  Man,  they  fay, 
vm  Hevndes,  taken  hot  and  bonkig  fnm 
dtt  pile^  Md  4h  ictnuiing  the  huj  colour. 

Venus, 
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•  Venus,  which  they  called  alfo  Hefpcrus, 
was,  they  fav,  a  vouth  aKo  once.  Hcl[:itTus, 
a  fon  of  Lcpliaiub  iuid  Aurora,  whu  dif- 
futed  the  prize  with  the  goddeTs  Vemu. 
'And  dui  Mercuiy  was  a  noftal  aUb of  ^t 
mn^'  who  invtntej  die  diinfiont  of  die  year 
into  momhs  and  weekt,  and  whom,  from  his 
'  continued  obfcrrancc  of  the  fun  during  bis 
life,  they  fuppofed  him  transformed  into  a 
planet,  and  placed  fo  as  to  be  always  near 
him.  Others  give  the  invention  of  months 
to  tlu  ii  god  Mercury,  and  fay,  the  planet  was 
only  called  atter  him  for  that  reafon.  It  has 
been  alieadjr  obfcrvedy  that  the  of  the 
odier  planets  is  in  (bme  dcg^  coloiiied,  ex- 
ceptingdiat  of  Jupiter  alone  i  Mexony  is  very 
little  fo,  but  what  it  is,  is  bluifh,  though  not 
the  fame  tin£l  with  Saturn's,  his  is  aglaucous 
or  green-fh  blue  ;  the  little  that  Meicuijr  has 
is  true  and  pure  blue* 

MERKOLZS.'  A  nane  by  whidifiMne, 
irilo  are  fond  of  uncxunmon  words,  call  the 
planet  Mercury.  It  feenis  a  barbarous  word, 
but  it  is  to  be  met  with  in  fome  authofs  of 
credit. 

MERIDIAN.  A  circle  fuppofed  to  be 
drawn  duM^  die  pok,  moA  dvoi^h  the 
point  of  the  heavens,  which  is  immediately 
over  our  heads.  This  point  o(  the  meridian 
over  our  heads  is  called  the  zenith,  and  that 
point,  which  is  immediately  under  our  feet,  is 
called  the  nadir.   Stg  CiacjLEs  of  tin  Sphere. 

Orsat  MiniDiAii.  On  die  meridian 
of  places  depends  the  mealiirii^  of  dieir  natu- 
tal  day,  die  feveral  parts  of  which  are  con- 
fcquently  the  fame  with  refped  to  all  places 
that  are  under  the  fame  meridian.  The  aftro- 
riomers  eount  '.he  n^'.Ui.'.l  tlay  from  noon  to 

Ooon,  they  do  not  begm  it  at  the  fun-fife,  be- 
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caiife  that  is  a  Icfs  iJetcrnunate  thinp,  but  at 
the  moment  the  fun  comes  to  the  meridian, 
and  the  fpace  of  time  which  pallet  be- 
t^mtn  the  noon  of  one  day  and  the  noon  of 
the  day  following,  is  what  diey  exprefs  by  the 
teim  a  natuial  day.  It  is  a  conlegMenoe 
that,  as  the  day  beging  at  the  moment  of  the 
fun's  coming  to  the  meridian,  the  day  Is  the 
fame  in  all  places  under  the  fame  meridian ; 
that  is,  the  fun  coming  to  the  meridian,  or,  it 
being,  in  other  words,  noon  in  all  thcfe  places 
at  one  and  the  lame  moment,  it  is  one  o'clock, 
two  oTdodc,  and  fbon,  for  die  fdwle  day  and 
night,  exadly  at  the  fiune  pmnt  of  dme  in 
evciy  other  place  nnder  tha  fiune  ncxidian. 

On  the  place  of  the  feveral  meridians  de- 
pends alfi>  vAut  b  called  the  lon^tude  of  any 
place.  When  we  coi^der  die  meridian  of 
a  ptaoe,  it  is  not  only  the  time  of  the  d^, 
or  die  coming  of  die  fim  to  any  g^ven  pdnt  in 
the  heavens,  that  i^  the  fame  in  all  of  thofc 
places  which  lie  under  the  fame  meridian,  but 
all  thofe  places  are  alfo  faid  to  have  the  fame 
longitude ;  and  the  i'pare  brtwccn  one  and 
another  meddian,  is  tiie  meafurc  oi  tiie  longi- 
tude of  die  fevers]  {daces  to  whidi  the  meridi- 
ans bdong.  Tins  diftance,  when  |daces  are 
maifced  drawn  upon  a  |^obe,  is  to  be  mea- 
fured  upon  the  equator  in  degrees,  minutes, 
and  feconds,  if  that  be  neceilary ;  and  how 
many  focvcr  degrees  and  minutes  the  meridian 
lines  of  the  two  places  arc  diftanr  upon  the 
equator,  fo  many  degrees  arc  the  places  under 
thofe  meridiam  upon  the  globe  of  the  eartli 
diftant  from  one  another  in  longitude.  This 
longitude  may  be  dtfacr  ablbliite  or  mcaliiredy . 
with  nfyeBt  to  fome  one  fixed  meridian  f  or  it 
may  be  rdadve  or  refpe^Hng  the  place  men- 
tioned as  that  of  the  immediate  diftance ;  and 
as  there  are  places  on  each  fide  ot  every  meri- 

dian,  that  is>  places  to  the  eait,  and  places  to 
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ihewcft^itmaybemeafureduidegrces  eaft,  or 
^^ptes  weft,  of  Ac  place  named.  Thus  it  is 
frequent  to  fpcak  of  the  dillancc  of  places  in 
lon^tudcfrom  that  place  where  the  obfcrver  is, 
and  this  is  naturally  counted  eait  and  weit,  as  it 
is  more  familiar  and  Iboner  done,  not  by  follow- 
ing the  ccMtrfe  of  the  Equator  round  die  earth, 
and  ooming  to  within  a  few  degree*  of  the 
iame  plao;  again.  To  know  thediftance  of 
longitude  of  one  place  from  another,  the  me- 
thod is  to  fee  the  meridians  of  the  tw  o  places, 
and  to  oTifervc  where  they  cut  the  equator, 
and  at  whatlbevcr  number  of  degrees  didant 
they  do  that,  this  number  of  degrees  is  the 
meafure  of  die  diftaiKe.  Thus  fuppofmg  the 
obfenrer  to  be  in  LondoOf  and.  any  place,  at 
ibme  diilance»  to  be  oonfideied  ndth  lefped 
to  its  diftance  in  longitude,  he  confidcrs  the 
meridian  of  that  place,  and  examines  in  what 
part  it  cuts  the  equator,  and  how  far,  as  well 
as  on  which  lide  of  the  nicjidiaa  of  London 
it  falls  on  the  equator.  In  confequencc 
of  this,  aoccvding  to  the  nimiber  of  the  d^rees 
between  the  {daces,  itisfiudtobefomaiqrde* 
giees  dillant  in  longitude  from  London,  and, 
acooiding  to  the  fituation  to  the  eaftwaid  or 
^iireftward,  it  is  Cud  to  he  fo  many  dq^ees 
eaft,  or  fo  many  degrees  wefl,  of  London. 

But  although  this  is  cuilomary,  and  is 
proper  enough  with  rcipccl  to  any  particular 
place,  and  any  particular  obfcrvation,  yet  there 
WBsforoethingnioteneoeflary  where  places  were 
t»  be  rpoken  o^  as  it  wene,  in  an  abfolute 
icafe ;  as,  when  anjr  jian  of  the  «arth*a  fuiface 
was  to  be  defcribcd  with  refped  loits  refe- 
fenoe  to  tlic  heavens,  and  when,  with  relpcd 
.  only  to  the  j^lobe  of  the  earth,  and  not  to  the 
particular  place  where  any  obferver  chanced 
to  be,  it  was  uccc/iary  to  fpcak  of  its  callern 
or  wcftcrn,  as  well  as  of  iti  nortliern  or  fou- 
Aem  fituation  on  the  globe,  in  a  fort  of  cx- 
|toe6  tenns,  at  leaft  in  fiich  team  asihoidd  be  | 
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be  underftood  equally  to  all  perfbns,  and  in 
all  places.  As  the  r;br>iutc  diflancc  north 
and  fouth  could  be  named,  becaufe  of  the  ab- 
folutc  place  of  the  equator,  which  is  one  fixed 
circle  encompaHiiigthe  earth  at  equal  diftanoe 
firomeacii  of  die  poles,  ib  in  ctder  to  make 
the  places  caft  and  weft  ablbliite  and  detenni* 
nate,  it  waa  neccllaiy,  among  die  andtitiide 
of  meridians  diat  might  be  drawn,  to  fix  upon 
fome  one  which  ihould  be  die  ftandavd,  and 
(hould,  by  way  of  eminence,  be  called  tbe  mt' 
ridian,  the  Jjx,-J  meridian^  or  the  firj}  meridian. 
The  earlieft  aitronomcrs  found  the  ncceflity  of 
this ;  and  we  find,  among  the  Greeks,  a  cir- 
cle fixed  as  the  meridian,  as  iixcd,  jind  as  cer- 
tain, as  the  equator,  fix»n  which,  aa  from 
the  odier,  all  phices  were  meafuted.  Thiia 
anjr  place,  or  part  of  die  eardi's  fiirfaee,  be> 
ing  meafured  eaft  of  the  meridian,  and  north 
or  fouth  of  the  equator,  the  globe  being,  by 
thcfe  two  circles,  divided  into  four  quarten, 
the  abfolutc  place  of  that  point  could  be  known 
in  any  of  thofe  quarters. 

As  it  was  from  the  eaHieft  time,  and  ftill 
continues  tobe,  die  cuftom  to  mcafitre  die  ab- 
Iblute  loq^tude  of  pbces  by  counting  die  de- 
grees of  dietr  diftance  eaftwaid  on  ^  equa- 
tor, it  was  natural  for  thefc  people,  who 
eftablifhed  an  abfolutc  meridian,  or  a  firf^  me- 
ridian, from  which  to  meafure  the  Ji/lancc  of 
all  others,  to  make  that  meridian  as  weitward 
as  they  could,  that  it  might  be  a  place  from 
which  ID  meafure  the  lon^tude  of  all  otben, 
without  the  trouble  of  going  qtnte  round  the 
globe ;  for  as  they  meafured  only  on  the  equa- 
tor, eaftward,  according  to  the  motion  of  the 
earth,  if  any  place  had  been  to  be  n^cafured 
weft  of  this  mirridian,  it  could  have  been  done 
only  by  gotjig  quite  round  the  globe,  and  i» 
coming  at  it. 

It  was  natural  for  the  Greeks  then  to  eib- 
bliibdiisabfolutenieiidian,  orficftneridian. 

This 
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TTiis  circle,  which,  like  the  equator,  was  to 
be  a  fixed  line  from  whence  to  meafure  in  the 
moil  diitant  part,  well,  they  knew*    We  imd 
fhey  hzft  iim  lb.  We  hear  tiieili,  wMione 
Voice,  Tpeak  ^  the  fortunate  iflands  as  the  inoft 
Wellern  ^  of  die  earth  dutt  was  then 
Itnown,  ahd  accordingly  thejr  ditw  this  firft 
ineridian,  or  fixed  meridian,  over  one  of  thefe 
inand-?,  which  they  named  after  Juno,  one 
of  their  deities,  and  which  is  accordingly 
called,  by  the  Greeks,  Hera,  and,  by  the  La- 
tins, Junuiiia.    The  meridian  of  this  illand 
M  die  feft  iiftridiah»  otr  the  fixed  tiieikllaii, 
iwfh  #hteli  die  aftance  of  all  ^es  infon- 
g^tiidfc  iws^  Aown  asdidlr  abfolotelbAg^tii^y 
diccordingtb  the  degrees  marked  cm'die  ^Uataor. 
This  ifland  erf  Hen  and  Junonia  apptiirs  to 
hare  been  one  of  the  Canaries,  (Tencriffc) 
an  ifland  fufficiently  remarkable  for  the  vatt 
motmtain  that  is  on  it,  and  for  that  icafon,  had 
there  been  no  other,  very  proper  for  thu>  pur- 
pole.  Bbt  being  the  neftweAnipaitef  the 
worirf  then  teiMii»  it  wtt  ibr  thaCi  A  the 
MoftfriiMihleteafiininthetrarldi  al^cbofen 
ftrtheMTiailig  ali  phtcesvtfb  Ifroiii  k. 

ih  ft  eate    l!hiS  filf^itflaiide  itibift 
iiellkde^  ifilliijl  of  tbSft  sMblute  incfiianAice  as 
ti»  the  p'tixat  Where,  provided  )fhat  ft  were  fdt- 

rfcd,  and  Were  rcfriatlcable,  it  il  pity  all  man- 
kind {boLdd  not  be  agreed.    The  ifland  of 
Hera,  fiipfpofmg  it  to  be  Tcncrrffe,  as  it  does 
appc^ii  to  be  on  all  accounts,  was  as  proper  and 
confpicuous  as  any,  and  the  GiedtB  haf^rir^ 
fixed  upon  it»  it  were  pity  to  alter  it,  becaufe 
if  itndered  all  thciir  writings  the  inofefiimiHar 
bjr  lieiiig  pitfcfved ;  Imt  ainhition,  or  even 
wfaltti)  ate  too  powerful  for  propriety.  The 
Arabs,  ambh:  lus  that  the  ftucfy  of  geography  ' 
fliould  be  fij;  pofeil  of  the  improvement,  if  not  j 
of  the  origin,  of  their  country,  "Would  haVe  j 
the  itrft  meridian  taken  from  ihcm.    Thus  . 
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.  the  farthcft  fhorc  of  the  wcftcm  cctzn  ;  but 
I  there  was  great  impropriety  in  fuch  a  chc^ice, 
fincc,  of  all  places  intlic  woriJ,  a  fhorc  is  the 
leaft  fixedt   Wc  fee  in  a  few  ages  the  fea,  in 
ferae  pilaces,  receding  from  the  land,  and  in 
others  gaming  upon  it,  andeacbto  agteat'dif- 
tance,  lb  that  the  cfa^  of  a  ibomfor  the 
great  meridian,  was,  at  the  heft,  not  a  thing 
fuch  prccifion  as  that  of  a  mountain,  or 
kjme  other  fixed  and  remarkable  point.  But 
this  is  not  the  only  variation  that  has  been 
made  in  a  thing  in  which  famenefs  was  fo 
snnch  to  be  wifhed.  Corvo,  one  of  the  Azores 
Ulands,  has  been  firace  itiade  the  place  of  tlie 
pnxt  meridian^  and  iMi  fyam  iA  a][^parent 
i«afen ;  i!he  needle  at  Aift  tihie  Iwfaiied  diredly 
north,  without  any  variation,  on  the  ifland  of 
Corvo,  and  this  was  the  caufe  of  their  fixing 
on  that  ifland  ;  but  it  has  been  fince  difco- 
vered,  that  the  variation  of  the  magnetic  needle 
is,  ih  itfelf,  lubjed  to  variation,  and  confc- 
quently  the  feeming  great  cauic  for  the  choice 
of  this  place,  was  not  qdte  &  oondnfive  as  it 


'diey  fixed  it  to  be  the  circle  under  which  la^ 

Voi;.  I. 


Mer  this  it  becaolld  a  dAoift,  to  give  i^ 

this  abfolutc  meridian,  and  indeed  when  it  had 
been  irmrfed  from  time  to  time,  the  firft  fteps 
had  been  taken,  for  it  wsr.  no  longer  any  thing 
when  unfettled,  and  diftercnt  \\irh  different 
people.  From  thii  tifne  ever)'  writer  came  to 
iMlce  the  great  meridiiO^i,  orthe  firft  meridian, 
ordatfhMDwftiich  benieafared,fhenieridtan 
clftheph|ce1i4icreliefived,  oTIrhaehe  made 
Usobfimftions*  Urns,  if  aFienchnianwritES, 
he  makes  the  great  mcridiian  that  of  Paris ;  if 
a  Dutchman,  it  is  that  of  Amfterdam ;  and  if 
an  Engliihmafi,  that  of  London.  In  this, 
however,  fome  of  the  late  are  much  more  to 
be  prifed  than  fomc  of  the  early  geographers;' 
for  the  French,  in  particular,  who  are  moft 
aocinaiie  obftrvtt^,  idlead  of  (hewing  it,  like 
tte  Anhs,  901  idtoahle  ttiore  of  the  fea^  or 
S  f 
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€vcn  a  city,  which  is  alfo  to  be  altered  by  ad- 
dition of  buildings,  have,  with  a  juft  predfion, 
made  it  the  meridiari  line,  which  paflfes  through 
the  royal  ohfervatory  there.  There  have  been 
attempts  to  recover  the  old  meridian,  and 
BIcau  in  particular  has  revived  it  in  his  ta- 
bles, and  has  added  tlic  neccflary  preclfion  by 
making  it  the  meridian  line,  not  of  that  ifland 
in  general,  but  that  which  pafles  thraugh  the 
pike  of  Tenei  iffc,  or  die  iiuddle  of  the  faiall 
top  of  that  mountain,  a  place  fufltdentljr  «' 
markable.  This»  however,  is  difregarded.  It 
anfwars  the  private  purpofes  of  calcidalonbcft, 
and  it  is  at  the  iaroe  time  mod  familiar  to  let 
the  firft  meridian  pafs  through  the  place  where 
they  live,  at  leaft  to  meafure  all  diftances  in 
longitude  from  the  meridi^  of  that  place,  and 
it  has  been  the  common  prad;ifc  fincc.  Thus 
we,  who  wnte  in  London,  when  wc  fpcak  of 
die  diftance  of  placet  in  longitude,  mean  their 
diftancefitmi  London  in longilitdei  andfedq 
die  maps  and  ^Ibbca  in  general*  wbidk  are  made 
in  London,  expiefi  it. 

Though  wc  have  difFercd  from  the  an- 
ticnts  in  the  p'acc  of  the  firft  or  great 
meridian,  yet  we  have  continued  their  courfc 
of  nieafuring  ;  and  at  this  time,  as  in  theirs, 
it  is  done  oaJy  eaiiward.  So  that  the  longi- 
tude of  any  place  is  nvifked  by  figures,  ex- 
prefling  the  number  cS  degiecs,  which  are  to 
be  counted  eaflwaid,  upon  the  equator,  be- 
tween the  fiHl  meridian,  be  that  where  it^ 
will,  and  the  meridian  of  that  p!ace.  It  fol- 
lows, as  already  obfcrved,  that  all  places, 
which  arc  under  the  fame  meridian  line,  are 
at  the  fame  dlflaiice  in  ioiigitudc  tiom  the  firft, 
and  from  thb  foUovra  a  yeiy  finct  and  fam^ 
liar  way  of  knowing  die  degrees,  in  loflgitnde 
of  a  vaft  number  of  ^places  at  one  time, 
fines  die  numben  upon.dia  equator  at  die 
point,  where  the  meridian  of  any  one  place 
ittterte^  it,  give  the  difiaoce  iaJoqgitudey 
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not  of  dut  place  oiilf,  but  of  all  diofe  places 
which  are  under  the  fame  meridian. 

Meridian,  cfatyPhte,.  A  circle  drawn 
round  the  earth  in  fuch  a  manner  that  it  pafTcs 
through  the  two  poles  of  the  earth,  ani  through 
the  place  whok  meridian  it  is.  There  is  a 
cuftom  alfo  of  fiK-aking  only  of  one  half  of  this 
under  the  name  of  the  meridian  i  and  when 
tins  is  die  form  of  expreffioo,  die  odier  half 
of  the  cirde  is  called  the  oppofite  nieri<fian. 
In  dlb  fenie  they  ufe  the  term  as  the  meridian 
of  the  places  which  lie  undjr  the  half  of  the 
circle  which  they  dillinguifh  by  the  name  j 
and  as  this  is  a  fixed  circle  with  refped^  to  this 
firft  place  and  the  two  poles  of  the  earth,  it  h 
altogcihc!  hxcJ,  aiid  is  ciiicd  the  meridian  of 
all  thofe  places,  or  they  are  £ud  aU  to  lie  uodec 
the  fame  meridian. 

The  meridians  may  therefore  be  as  many  a& 
people  pleafe.  With  refped  to  die  equator, 
or  di«  line,  they  differ  in  dii» ;  dnt  being  only. . 
one  Angle  dide  at  equa)  ^Aaaot  ftom  dm 
poles»  but  in  this  each  meridian  agrees  widi 
the  equator,  that  as  the  equator  divides  the 
earth  into  two  htmifpheres,  a  northern  and  a 
fouthcrn,  fo  dots  the  meridian,  through  what- 
focvcr  place  it  be  drawn,  divided  into  two  he- 
mifphereb,  an  eaftern  and  a  wefbrn.  When 
die  meridian  of  die  place  is  diredUjr  pointed  M. 
the  fun,  which,  hy  the  revolution  of  the  cardiy 
happens  once  in  twenty-fbur  houiay  it  is  then 
noon  at  that  place. . 

MEROE,  Clltncic  cf.  A  name  given  bw 
the  antients  to  one  of  the  feven  climates,  or 
divifions,  north  of  the  equator,  into  which 
they  diftributed  the  furface  of  that  part  of 
^  World  that  was  known  to  diem.  Tbedi* 
mate  ofMcioe  was  theMofthefelevcn,  it 
began  in  that  parallel  where  die  kngdi  of  die 
lonff&  day  difoed  half  an  how  from  that, 
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Meroe  was  fuppofed  to  be  In  the  middle  of  this 
climate,  and  it  was  always  their  cuftom  to 
name  their  climates  from  fome  remarkable 
place,  which  they  fuppofed  in,  or  about,  the 
the  middle  of  cadi. 

MEROPS.  Anamebywhidifoiiieorthe 

old  aftronomers  have  called  one  of  the  con- 
ftelladoos,  the  Eagle ;  the  ftoiy,  they  have 
for  it,  is,  that  this  Merops,  a  king  of  Coos, 
obtained  the  confentof  one  of  Diana's  nymphs 
to  m  trry  her.  The  goddefe,  they  lav,  fhot 
her  with  one  of  her  arrows,  which  is  that  pre- 
ienred  indie  Hues  jitft  above  theEagle ;  and 
Juno,  after  many  miferiess  cnuufbrawd  him 
into  an  ea^,  md  in  fine  gmrc  him  a  pilace 
in  the  heavew.   £er  AqpiLA» 

MESTIERI.  A  name  by  which  fomc 
iiave  called  the  planet  Jupiter  j  it  is  Arabic 
mune. 

•METEORS,  Cotain  tranfient  appear- 
ftces  in  the  auy  fe^ion  of  dunfent  natuie,  j 
Jbfm,  and  eflfeft}  but  ^confined  to  that  ^ace. 
It  is  true  that  many  of  them  feem,  to  die  ig- 
norant, TO  he  formed  in  the  ftarr)'  heavens,  and 
fo  fall  from  thence  into  our  atmofphcrc  ;  but 
thofe  who  have  but  the  flightcft  knowlcdii'.  of 
the  Itructurc  oi  the  univeik,  will  lec  thi:>  to 
■  bearulg^eROr.  Theyamalleonfined-witllin 
die  bounds  of  die  caith*s  atmolpheie*  That  the 
nuionbaaaoatnidpbere  is  abnoftceitunfiom 
obfervadon ;  that  the  planets  have  not  is  too 
mtch  for  us  to  %,  but,  if  it  be  fo,  they  are 
too  remote  for  our  obfcrvation.  So  that  all 
of  which  we  read,  or  concerning  which  wc 
can  fpcak,  are  belonging  to  the  fyftcni  oi  our 
own  earth,  and  are  formed  within  tlic  coiii- 
tiki  ataio%ihera»  and  of  its  vapours. 
Among  the  meteors  there  are  many  very 
fmam,  diougb  not  permanent,  and  aftooifli- 


ing,  although  they  have  no  ftablc  foundation. 
It  is  impoflibic  indeed  that  they  fhould,  feeing 
they  are  formed  of  vapours  only,  which,  as 
theyhave  been  colIc<£lcd  by  accident,  arc  eafily 
diffipated  again,  and  mult  dil'.»ppear  when  this 
happens  j  in  the  lame  manner  as  thofe  which 
owed  their  appearance  only  to  dieir  being  on 
Hre,  muft  as  fi>on  as  they  are  extinguiflied. 
There  have  not  been  wanting  thofe  who  have 
referred  the  comets  to  this  clafs,  nay,  fome  of 
great  and  dcfervcd  ch arable r  in  the  times  have 
countenanced  the  error,  and  iuppofed  that 
they  were  only  vapours  illuminated  at  once, 
and  burning  till  they  were  wafted,  and  feea 
no  more. 

Ithasbeenfiillicient]yproved,underdie  bead 
ofdieoometa,  that  diey  are  bodies  of  a  veiy 
diiferent  kind,  being  indeed  no  other  than  pla- 
nets of  a  peculiar  order,  revolving  about  ourfun, 

but  in  very  long  ellipfcs,  and  viftble  to  us  only 
in  that  part  of  their  courfe  in  which  they  are 
near  the  fun,  and  are  fubjeiSt  to  his  influence. 
We  are  therefore  to  fcparate  the  comets  from 
dlis  c]a6  of  appearances,  and,  with  this  ex- 
ception, we  may  aifert,  dnt  all  diofe  licry,  or 
luminous  appearances,  which  ihew  themfdvet 
on  afudden,and  lafton)yforatinie,aiemeteorB. 
It  is  hardly  neoeflaiy  to  add  to  the  exception, 
thof^-  phoenomcna  in  the  ftarry  region  called 
new  fta;s,  futh  as  that  in  Cafliopeia,  and  fome 
others  of  lefs  note,  thrfc  being  eafily  perceived 
to  be  quite  out  of  our  iyitcm,  and  truly  of  the 
munberofthe  fixed  ftars  among  which  they  a.:e 
placed. 

AH  other  luminous  appearances,  which  laft 

only  for  a  time,  are  metecM^  ;  they  are  formed 
of  collections  of  vapotirs  and  exhalations  from 
the  earth,  and  are  elevated  to  a  ccrtn-n  height 
in  the  air,  but  within  the  limits  of  our  atmo- 
iphere.  Thele  may  become  hmdnous  two 
ways,'  diey  may  refie6&  to  us  the  Hgbt  of  die 
fun,  or  odier  luminaries,  w  diey  ma^  take  fire 
Sf2  themfelves 
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thcmfclvcs  fcveral  ways.  Tii-thc  Hrft  cifL-, 
they  continue  uiminous,piovidcd  ihc  light  fall 
properly  upon  them  until  they  aic  diffipatcd  j 
ia  the  odier,  unti!  they  are  burnt  out.  ; 
An  examination  of  a  few  of  thefc  will  feryc 
to  convey  a  general  idea  of  the  maruicr  in 
which  they  arc  produced,  and  of  dieir  nature. 

Thunder  and  lightening  arc  of  the  nuiTibcr 
of  meteors,  and  they  arc  alfo  of  the  n  iturc  ot 
the  nioll  frequent  and  moll  conluii  uible  ;  the 
m  a  tt  c  r  of  thefe  is  doubtlefs  tor  nied  oi  1  ul  pUureous 
and  nitrous  exhalations  from  the  earth,  which 
being  elevated  to  a  confiderable  heigjht,  and 
agitated  in  die  i^ion  of  the  air,  became  en- 
flamed,  and  wafte  themfdves  with  a  flaih  and 
iioi&,  not  unlike  to  that  which  accrues  from 
the  mixture  of  the  fame  principles  witn  char- 
coal in  the  makio^of  gunpowder,  when  any 
way  enfsaincd. 

The  Hrlt:  which  we  occ^iilunaUy  fee  in  the 
air  appearing  for  a  dilFereot  degree  of  dme, 
and  under  a  variety  of  circumflancesy  are  dif- 
ferent iii  themlUves  in  quantity,  and  not  left 
in  quality.  Theqtiantity  will  make  lightening 
iBore  or  lefs  great  and  terrible  ;  but  the  qua- 
lity of  it  will  alfo  have  a  vaft  efFcft  on  tlie 
manner  of  its  operations.  As  it  is  more  fubtile, 
and  more  nearly  related  to  the  pure  ctherial 
fire,  it  will  have  the  murefurprifui^  ehecU  i  and 
as  it  is  more  gfofs,  and  loaded  wilh  particles, 
liich  as  we  know  to  have  place  in  ordinary 
(ire,  its  dSe£h  will,  in  prapdction,  l3bc  more 
refemble  thofc  of  that  common  fire.  Tlius  wc 
fee  lightening  fometimcs  fo  fubtile,  that  it  will 
kill  without  any  vifibic  mark,  and  will  melt  a 
fword  without  injuring  the  fcabbard  }  at  other 
times  it  will  burn  whatfbcver  comes  in  con- 
ti£t.  in  the  manner  of  common  firej  and 
the  hurts  which  thole  receive  fiom  H»  who 
efcape  with  life,  at«  exafUy  fuch  at  are  ooca> 
fioned  by  bumiiig  with  any  material,  or 
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ordinary  fire,  and  furg^ns  cur?  th^  ifi  th« 
fame  manner*  At  other  times  tl|e  effeds  are 
very  different:  nor  are^efe  to  be  attributed 
only  to  the  nature  or  quality  of  the  fire  j  the 
manner  of  its  deicent  will  aKb  maJce  great  dif- 
ferences ;  it  fometimcs  expands  at  once  a  largp 
furfacc  in  a  broad  and  lefs  powerful  blaze^ 
fonictinics  it  is  driven  along  in  n  narrow  ftrcantv 
wiiii  a  prodigious  force  j  and  m  lynic  cafca  it  • 
is  more  moderate  in  its  motion ;  in  others,  its. 
rapidity  i»  aftoniihi^g.  The  duration  of  light- 
ening ts  alfo  as  variable,  iboMtimea  it  is  inflan- 
taneous,  and  di&ppears  the  qiDOienit  it  tsfeen» 
and,  ^  the  poet  exprefies  it. 

Doth  aaje  to  bt  c'a  one  can  J<q  it  Ugbtens* 

At  other  times  it  is  more  durable.  Wc  fre- 
quently hear  of  its  falling  in  a  fiifid  i^obeat  it 
were,  or  in  a  compad  mafs,  which  Aalt  con- 
tinue in  its  form  feme  momenls,  and  it 
meet  with  any  tiling  in  its  coutfe,  fliall  break 
into  two  or  more  parts,  yet  holding  together 
in  the  feveral  parts  for  fomc  time  \  thefe  will 
run  about  with  violence  upon  the  ground,  and 
at  length  diflipate  thcmfehes  with  or  without 
noife.  Sometimes  tiie  crack,  at  their  buriimg 
is  violent  \  always  a  {jpocll  of  fijlphur  is  left 
behind  them. 

Hie  listening,  in  thefe  cafes,  a|^roaches 
to  dw  natui«  of  thofe  otfacrmeieoiswlkich  am 
fiery  in  their  nature  and  appearance,  and 
whkh,  bdng  produced  wittaut  thimfar^ 
main  a  long  time  in  the  ur  with  greater  or 
IciTer  motion,  and  at  the  length  diihpatethem- 
felves  ufually  without  noife,  hut  fomctimes 
with  a  great  crack,  and  not  unirequently  with 
mifehief. 

Bodies,  or  mafles  of  fire,  of  this,  kind,  have 
been  feen  of  two,tiiree,  or  more  yards  in  dia- 
meter, elevatodto  a  voy  confidenible  beigPit» 

and 
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and  puifuing  their  coude  ilowly  for  ten  or 
twelve  boun  (og^dmrj  thdc  are  fo  uncoai- 
iDQn,  however;,  tiiat^'  lil^  comets,  tli^  ace 

taken  by  the  ignorant  for  preiages  of  .fame- 
thing  fatal.  The  city  of  Barcelona  was,  in 
the  I.ift  century,  alarmed  with  fuch  an  ap- 
pearance, which  tailed  tlie  whole  ni^ht,  :<nd, 
bv  flcgrecs,  dilEpated  ilfclf  about  luii-r ile  j 
tncjc  lomc  have  called  (uns  of  fin. 

Somewhat  of  kin  to  dide,  but  more  vio- ' 
lent,  althou^  finaller  in  extent,  are  wl^t  arc 
called  lances  and  fpears*  of  fici  ^  diele .  ate 
ufiiallT  of  an  oblong  figure,-  their  magni- 
tude very  various,  and  their  motion  (wifl ; 
they  have  a  brightnefs  that  will  obfcurc  the 
light  of  a  full  moon  \  they  are  feen  continu- 
ing their  cuurfe  in  a  Itrait  line  in  any  direction, 
ai^d  are  vihble  fometiixxics  for  near  half  hour, 
often  only  for  .tvro  or  three  miniicei.  They 
ai:e  gjuerally  at  Jbmt  heigiht  in  the  air,  bv^ 
sure  often  fo  low  as  to  temfy  peo{^  eottnayly 
in  their  pafiage ;  ofiten  they  do  not  ruQ  iifou'e 
tlntn  half  a  mile,  fometimcs  eight  or  ten  miles. 
When  they  are  near  the  eanli,  their  motion 
is  attended  with  a  noife  like  that  of  the  mount- 
ir^g  ol'  a  &y  locicct  j  tliey  ;ilvvayi  burit  at  lait 
with  a  violent  noife,  often  not  inferior  to  the 
repent  of cannon,  and  genci  ally  dilperie  into 
an  ionummhle  quandq^  of  rays.  Thele  alio 
are  looked  upon  by  the  vulgar  as  pooenis  and 
ligns}  they  are  a  kind  of  natural  Hre-work, 
fddom  doing  any  harm,  and  very  pleafing  in 
the  obfcrvation. 

The  column  of  hrc  is  another  of  the  me- 
teors of  this  kind,  it  ufually  makes  its  ap- 
pearance m  jsi  cvciunjj,  ajid  loruetinies  con- 
tinues many  hours  j  more  ire^uendy,  how« 
ever,  its  duration  is  but  often  or  a  dozen  mi- 
nutes, the  height  and  the  thickne&  of  thefeb 
different,  but,  in  general,  thofe  which  have 
the  largeft  diameter  are  of  the  flioftelt 
tioai  thefe  ufually  burft  with  a  cradc,  equal 
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to  that  of  a  cannon,  the  (bialitir  often  continue 
.  till  they  cl^ipate  by  degrees  without  any  ex- 
plofion.  people  of  Thorn  in  Lithuania 
were  alarmed  with  the  appearance  of  one  of 
thefe  pillars  of  fire  in  1725^  and  prefaged,  as 
ufual,  the  moft  terrible  events  from  its  ap^ 

pcarance. 

Nothing  is  fo  frequent  as  the  little  ball  of 
light  which  we  fee  in  a  lummcr  evening 
in'lho  air,  lighting  itfelf  in  a  moment,  and 
in  another  eiiGdn£l»  puriiiing  in  the  mean  time 
acouilealong  the  heavens,  oUique,  or  to- 
ward die  earth  -,  thefe  are  what  we  call 
fhooting  Or  falling  ftars.  They  arc  fires 
wholly  of  the  fame  nature  with  thofe, 
which  in  the  larger  malfes  appear  ib  formi- 
dable to  mankind,  although,  in  tliofe  lit^ 
portions,  they  teem  jutlier  aniufmg.  When 
a  little  paicei  of  inflammable  vapour  takes  fire, 
ifrith  no  more  of  the  lame  kind  near,  if  the 
agitation  throws  itfbnpwd*  it  goes  on  with 
violence,  if  not  it  fidls,  and  as  it  continum 
buming  fo  long  a*  any  part  of  it  remains,  it 
marks  its  pafTaj^c  by  a  lucid  train,  leaving  hi- 
deed  all  the  way  a  part  of  its  body  burning 
behind  it.  VV'e  lee  ihd(e  oniy  jri  an  evening:, 
or  in  tlie  night,  bccauic  the  air  is  dark  enough 
toflttmrthemdiflin^y}  but  tee  is  no  doubt 
but  that  they  am  falling  and  (hoodng  allb  by 
day-li^it,  only  their  light  is  not  lb  ftroiig  as 
to  be  vifible.  There  do  no^  however,  want- 
inftances  of  this ;  fomc  of  them  have  been  fo 
bright,  that,  although  little  larger  than  the 
reft,  they  have  been  vilible  in  an  evening 
wliile  the  fun  was  yet  up.  Gailcndi  tell^  U3 
of  one  of  tijciu  which  he  faw  fail  in  form  of  a 
body  of  while  flame. 

The  paiheliay  or  mode-fans,  are  alio  very 
bevttliful  appearances  of  the  meteor  kind,  .but 
they  are  not  frequent.  We  principally  hear 
of  thefe  toward  fun-rifo,  or  fun-fet,  and  there 
'are  the  appcaiancts  of  two  or  three  funs  in  the 
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place  of  one,  in  this  cafe  the  true  fun 
ti  always  in  the  middle  ;  the  mock-funs, 
which  wc  icc  bcfidc  it,  arc  formed  by  clouds, 
compofed  ci  fttbde  vapours,  bitt  diofe  of  fo 
mudi  denfitjr  that  thejr  refleA  die  image  of  ^ 
fiin  in  die  manner  of  minore. 

*  The  paraielenea,  or  jnock-mooiis,  are  of  Ae 
fame  kioid  aUb,  and  pcoperiy  come  under  die 
tank  of  meteors,  as  do  aifo  thofe  circles  which 
wc  call  Halus.  A  kind  of  luminous  crofs  is 
a!(b  Jormcd  from  tlic  moon  at  times,  and  with 
this  the  appearances  ofthofc  mock-moons  ia 
all  refpe£h  like  to  the  mock-funs  ;  thefc  ap- 
pearances are  much  more  common  in  Iceland, 
and  very  fiur  noidi,  dian  ui  dii«  part  of  die 
worid. 

To  die  meteona,  we  are  to  add  abb  die 
rainbow,  fidl  of  all  the  colours  in  dietr  greateft 

beauty,  and  the  Aurora  Borealis,  whedier  in 
a  broad  flood  of  light,  or  in  (lreams»  and 
wavinn;  fpears.  And  to  conclude,  we  are  to 
enter  aJfo  among  the  lift,  thole  lambent  fires 
which  are  To  frequent  in  marfhy  countries, 
and  which  are  called  will  oUbe  wijps  i  tl^cfc 
are  ufiially  found  dwitt  flagnant  waters,  and 
diey  are  b  low  diat  it  n  not  uncommon  for 
pei^e  who  travel  in  die  conntries  where  diey 
are  frequent  to  pafis  among  them  unhurt.  In 
Lincolnihire  men  often  fee  them  fettle  upon 
their  own  cloath^,  and  on  the  mane  of  their 
horfc,  and  m:i\  w,jh:  them  ofF  with  the  naked 
hand,  tor  tiicy  do  not  burii. 

METONIC  CYCLE,  «r  ^^jAr  Mm. 
A  cycle  of  mneteen  year*,  calculated  by  the 
old  Greek  aftronomer  Meto,  and  called  after 
Ilia  name.  Mcto  lived  in  the  cight-fixth olym- 
piad, and  is  celebrated  for  having  made  many 
improvements  in  the  early  albronomy. 

MICHAEL,  «r  St.  Michasl.  A  name 
g^vinit  by  a  let  of&nnffical  witcfSi  tootle 


'  of  the  northern  conftellations,  the  Little  Bear. 
Schiller  n  at  the  head  of  thefe  \  he  will  have 
every  conftdladon  tt&x  to  Ibme  florf  in  tlie 
bible,  or  of  die,  hiiloriet  dependant  on  die 
bilsle.  He  makea  tbis  St.  Michael ;  otfaen 
more  moderate,  letaining  one  or  odier  of  its 
antient  figures,  adapt  Ibme  proper  part  of 
the  fcrlpture  ftory  to  them.  Some  continuing 
the  figure  of  the  Bear,  lay  it  is  one  ot  tlifha's 
Bears,  and  others  call  it,  according  to  the 
origuui  form,  the  VV'aggon  oi  Jacob,  and 
Chariot  of  Jofeph. 

♦  MILKY  ^V  AY.  A  vaft  traA  in  the  hea- 
vens, diftinguifhcd  from  the  reft  by  its  white 
colour,  whence  It  obtains  the  name.  The  oc-  * 
cafion  of  this  dilliniStion  of  appearance  from 
the  reft  of  the  hemilphere,  is  readily  difcovered 
by  t)ie  tdefcope.  The  whole  fpace,  when 
examined  widithat  inftrumem,  i*  leund  to  be 
fuU  of  Utde  flars )  diefe  are  too  minute  to  be 
feen  by  the  naked  eye,  but  they  give  a  blended 
light,  which  together  fevms  diat  mill^  ap> 
pearance. 

MILINUS.  Aname  bywbickibmehave 
caUed  the  conAdlation  Cy^us  {  it  was  a  ie> 
ceived  name  fScMT  it  among  the  Latins  i  for  we 
find  one  and  the  Other  poets  ^peak  of  it  by  that 
deoominatioik 

MINCHIR  AL  ASAD.  A  name  given 
by  die  aftrdogical,  and  dioi^  not  mudi  to 
their  credit,  by  Ibmeof  theafironomical  wir- 
ters,  to  the  ftar  In  the  fiont  of  the  Lion's 
head,  toward  the  top  of  his  nofe ;  it  is  dif 
Arabic  name,  and  fignifies,  in  that  huigiU^ 
the  Lion's  noftrils.  Nothing  ii  fo  contemp- 
tible as  the  retaining  the  Amhic  names  in  our 
catalogues.  Fomahaut  is  another,  of  them  j 
it  fignifies  only  the  mouth  of  the  Fifh,  the 
place  where  die  liar,  lb  called,  is  fituatedi 
«nd  to  lAaX.  pwpole  lliould  it'be  preferved  if 

MIMKA* 
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MIMKARALGERAH.  A  name  given 
by  fome  to  a  ftar  in  the  beak  ot  Cor- 
ws.  • 

MINORITY,  in  Ratio's.  When  two 
quantities  have  a  ratio  to  one  another,  the 
firft  or  antecedent  is  lefs  than  the  confequcntj 
it  1$  called  a  ratio  of  joiAority.    Set  Ratio. 

MINTACA«  ar  AiMSNTACA.  A  name 

bjf  which  fome,  are  fond  of  uncommon 
words,  call  the  zodiac  j  it  is  the  Arabic  name 
for  that  circle  of  th«  heavens,  and,  in  that 
laiiguage,  the  word  fignifies  a  belt  or  a  girdle. 
All  nations  have  called  the  zodiac  by  ibme 
iijch  name.*' 

MiNTAKA  AL  GUCENA.  A  mme 

l^ven  \ff  fome,  who  are  fond  of  uncommon 
terms,  to  the  fiats  which  form  the  belt  of  | 
Orion ;  they  arc  fo  confpicuous  in  the  hea- 
vens that  it  is  not  a  wonder  they  (hould  be  di- 
ftinguifhed  by  a  peculiar  name.  Our  failors, 
who  know  nothingof  the  conitciiation  Orion, 
)ret  hive  a  nime  for  thefe  ftars,  call  them 
the  Golden -^inOe,  or  the  GoUeti  Yard, 
die  ]aft  is  die  iDore.ufiial  txgn&oa.  The 
Arabic  name  ulU  hf  oAeis,  neans  on^  the 
belt  of  Onon.. 

MINUTE.  Confidered  as  a  mealurc  of 
fpace,  is  the  lixtieth  part  of  a  degree  j  the 
diegree  being  Ae  dvee  hundred  and  fixtleth 
|tait  of  a  ctj^e.  CiRCXi. 

MIRROR.    A  name  by  which  fome  have 

called  the  bright  ftar  in  the  girdle  of  Andro- 
meda i  they  alfo  call  it  Ifar,  Mizar,  Mizath, 
and  Mizaz.  Thefe  arc  only  To  many  corrup- 
tions of  the  Arabian  word  Mizar,  which  a  the 
mine  by  ivUch  ihej  call  this  flar. 

•  MISAN,  ar  Al  Misan.    A  name  by 
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which  fome,  who  are  fond  of  hard  wgrds,  have 
called  the  conitellation  Libra  i  it  is  the  Arabic 
name  of  that  iign,  and  the  word,  in  that  lan- 
guagc,  figaiiie*  a  pair  of  Icalca, 

MITRE,  CP  MlTRB  St,  P4er.  A 
name  given  by  certain  enthufiafla  to  one  of  the 
northern  conftellations.  It  is  Schiller  who  has 
made  this  innovation  ;  he  has  altefcd  the  Net- 

thern  Triangle  into  this  form,  nnd  given  it  the " 
name  of  St.  Peter's  Ornament.  Schickard  is 
as  eager  as  this  writer  to  refer  to  fomething  re- 
ligious m  evoy  ooofieUation,  but  he  is  more 
fnrdaoaUe  in  that  he  does  not  alter  the  fi. 
guics  s  hepidenrestheTfiang^  but  he  gives  it 
the  name  of  the  Trini^,  of  which  he  defiies> 
it  may  be  underfioodas  anembkm. 

MIXT  ANGLE.  R  that  angle  which  is 
formed  by  the  openine  of  two  lines  which 
touch  in  a  point,  and  the  one  oi  which  lines- 
is  ftrait,  ajid  the  other  crooked.    See  Anc!.!.. 

BflZACH.  Aconuptienortiie  woidMi^. 
zar;  a  name  of  the  great  ftar  in  Andi^meda's 
le. 


MIZATH.  A  corruption  of  the  word 
Mizar  -y  a  name  of  the  bright  fiar  in  Andro- 
meda's girdle. 

MIZAZ.  Aoonuptionof  ihewoid  Mi» 
zar;  a  name  of  the  bright  ftar  u>  Afldraoie- 
da'sginUe..  .  . 

MO.    A  name  by  which  Jupiter  is  called 
by  tiie  caitern  ailronomen.    The  proper  fenfe 
of  the  word  n^emd^  but  why  it  is  applied,  to  j 
this  pkuiet  is  not.eafy  to  fay. 

MOLOBOBAR.  A  name  by  wfaicKwe  Jihdr 
liame,  who  love  firaogp  and  iU-ibunding  words, . 
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the  pbnct  Jupiter.  It  is  found  in  tlie  writings 
of  fevcr^  languages,  and  always  in  the  fame 
fcnfe.  But  we  fiiul  foilie  wl»  fo^fe  it  to  be 
enly  a  barbanw*  wajrcf  writing  dw  mm  Mo- 
loch Baal>  a  name  by  vrhioh  mmf  call 
Jupiter. . 

MOLOCH  BAAL.  A  name  by  which 
thofe,  who  arc  fondof  intrcH^uclng  hanJ  luinus 
on  every  occafion,  call  the  planet  Jupiter  j  it 
is  a  term  tiiat  we  find  indeed  ufed  by  very  eau^ly 
writers^  but  that  ii  no  fcdbniMiy  bee onet 
ftDdduieit.  VdfiMfa«C«i»M,tel3ie 
m4  MabbdNHV  hf  irUcb  du»|>laiMtii  aUb 
iaaediiMs  ealed^  h  cdf  tbaibahMi  ftomn- 
dtfioiieftfaisMd. 

IMOMIMUS.  A  name  by  which  fome, 
who  w\\\  fearch  very  far  after  an  vnufoal  word, 
have  called  the  pianct  Mercury  j  it  is  one  of 
the  namea  by  whiA  the  F.MiifiraMcallodit> 

•  MONOCEROS,  One  of  the 

aieiv  ONiftaJhrtians  of  the  northern  hemisphere, 
or  one  of  Aofc  which  Hcvellus  has  added  to 
the  forty-eight  old  aftcrifhis,  and  formed  out 
of  the  SttH.e  Intotmes,  or  thofe  which  were  i 
not  compriicd  within  the  ovA-lines  of  any  of 
the  others.    The  Udcoate  fea  CQnAellaiiaB  4tf 
great  extent,  but  of  kft  coofideiilidii  tei 
many  which  are  finaOer.  It  makes  a  figure 
inllle  mtpt anl  fdlHimes  of  ^  lieavens,  btit  a  i 
▼cry  mOilMtB  Me  in  Ae  hemifphcre,  it  con- 
tains, in  proportitjn  to  the  fpace  it  occupies, 
fewer  ftars  than  almoft  any  conllcllatton  of 
tlK   northern  hemifphcre.     Thefe  are  not  ! 
tiilpolcd  in  the  happieft  manner  that  might  ^ 
have  been  poffiUe  unto^  tiietee  fld^tatage  of  . 
«  better  cbdeiufig^ 

The  i^;ura  of  the  new  oonftdhtions  aie»  [ 
in  genenl,  bcfier'dmwn  dian  thofe  of  the  old, ' 
ttdliltttfiv  a  ^f«irfbl»tlMM«tei  placed  | 
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their  ammais  in  the  heavens  fiktij^fffiucs^ 
and  made  diem  a  kind  of  writing.  Tlwcon* 
fiellatioa  Virgp  told  men,  diat  when  die  fiaa 
came  into  diat  part  of  the  heavens  the  fealbao^ 
reaping  was  at  hand,  which  (he  deMbled  hy 
the  ear  of  corn.    The  Rnm  beipolcc  thr  Hmf* 
of  the  breeding  of  that  floclc,  and  the  Bull  and 
Kidi  that  of  thofe  animAl^.    The  antrents, 
who  had  this  dcfign  in  their  hgures,  which 
they  adapted  to  the  feveral  portions  Achta- 
vens»  were  pardonable  tfidifofe»  ^  they^ 
put  fuch  as  did  noit  Ihe  moft  luqpptjr,  Aat 
couU  ha^re        ccuitrived,  anfwer  to  die  fi^ 
tiiattoil  of  the  ilars  comprifcd  in  them  $  and 
they  wfcre  in  this  alfo,  in  fome  meafurc,  par- 
donable, if,  to  make  them  take  in  the  mod 
cfiential,  they  a  little  deviated  from  nature  in 
the  drawing :  their  bears  with  Icmg  tails,  and 
their  dragons  with  haity  heads,  want  this 
apology  i  but  ^  n  not  the  cafe  widi  dwfe 
cieatuies  wlhich  we  have  put  uito  ttie  ikies. 
We  have  bad  no  intent  but  to  chufe  a  Bffiit 
that  might  bcil  anfwer  miihe\£iiiolGnoh<^the 
ftars,  and  take  in  the  more  confidcrable  of 
thf*m  into  fome  peculiar  places    To  that  we 
:irr  unpardonable  if  we  chufe  kich  iis  do  not 
anfwer  to  this  purpo(e,  and  if  we  do  not  keep 
to  nature  in  the  drawing }  yet  we  do  not  a] wajrs 
keep  up  4d  this. 

When  iheie  were  fo  manyiealandnlalbr 
Hevdius  to  have  diofen  amongft,  it  was  vdy 
idle  in  him  to  fix  on  an  imaginary  one,  and  1m 
is  ftiU  Icfs  to  be  excufed  in  giving  the  drawing 
of  this  not  agreeable  even  to  the  fabulous  fto- 
rics.  There  is  no  fuch  creature  in  nature  as 
an  utiicorn,  unlcfs  the  rhinoceros  is  meant  by 
tliat  name  i  but  thofe  who  have  beea  idle 
enough  to  fuppofe  dwie  was  anodier»  hawe. 
painted  it  as  an  hocfe  widt  a  bom  in  its  feic- 
head.  Ihftead  of  this,  the  unicorn  of  the  (kies 
}s  a  long-bodlcd  animal,  with  the  divided  hooft  . 
of  an  oas  dio  head  of  an  hotfei  and  •  hens  in 
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tUe  mtdft  of  the  forehead,  which  is  ftralt, 
loBgy  aiKl  twiftcd  or  wreadied»  and  exa&ly 
'  vefemUes  that  toodi  of  the  whale  called  the 
Nanrfkat,  which  h  prefcrved  in  many  mu- 
(aeamt,  and  has  been  called,  in  the  times  of 
q^rance,  an  unicorn's  horn.  It  is  probably, 
to  this  Angle  thing  indeed,  that  the  whole  ftory 
of  the  unicorn  owed  its  orisrin.  People,  who 
had  been  voyages  to  the  north,  found  thii 
tooth,  which  is  white  as  ivory,  andmneor  ten 
leetlong,  upon  llie  Ihores.  The  fdidity  of 
ha  texture  pre&nniig  it  when  the  CKatuie,  to 
which  it  belong,  was  waihed  to  pieces. 
Not  knowing  what  to  make  of  this,  they  took 
it  to  be  an  horn,  they  brought  it  into  Europe 
by  way  of  curiofity,  and  thofc  who  po  fie  (led 
themfelves  of  itiancied  tiiat  it  belonged  to  fome 
animal,  and  therefore  devifed  an  unagiiiar)' 
quadruped  to  make  out  its  hiftoiy. 

Thia  b  the  true  and  'proper  origin  of  diat 
•lusud  which  Heveltus  has  laifed  up  into  the 
fkics.  The  place  tt  holds  there  is  between  the 
head  of  the  Hydra,  Cancer,  the  Little  Dog, 
Orion^  the  Hare,  the  Great  Dog,  and  the 
Shli),  There  is,  among  thefe,  afpaceof  con- 
fidcrablc  extent  kft  in  the  heavens,  and  that 
is  not  cjuite  fo  thick  fet  as  fome  others  arc  with 
ikars,  yet  then  are  enough  in  it  to  juftify  the 
forming  a  confldlation,  and  to  make  it  an 
■liifuione.  The  head  of  the  Hydra  comes  jufl 
over  the  rump  of  the  unicorn  ( the  fign  Caiicer 
is«t  a  greater  dillance  over  its  back ;  the  Little 
Dog  has  its  fore  feet  ju(t  at  the  inferdonof  the 
peek,  and  hid  under  the  mane ;  the  horn  of 
the  unicorn  comes  behiuJ  the  ri''ht  hand  of 
Orion  about  the  wrift,  and  its  fore  paws  arc 
very  near  hb  rig^  hip }  the  Hare  b  ac  a  dtf- 
tance  bebw  his  feet;  the  head  of  the  Great 
Dog  comes  under  h\$  ftjouldcrs,  and  hb  hind 
feet  touch  the  maft  of  the  Ship. " 

In  this  vaft  conftellatlon,  Hcvclius,  who 
ibrnied  it,  counted  only  nineteen  ftars,  out 
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FlamHead  has  encreafed  the  number  to  thirty* 
one«  They  are  Mattered  irregularly  as  well 
as  diinly  overthe  ligurei  and  th^  are  none  of 
them  of  the  largeft  magnitude.  The  mdl 
confiderable  are  fituated  as  follow }  there  bone 
toward  the  tip  of  the  ear,  there  are  two  over 
the  eye,  two  about  the  mouth  ajul  nofe,  and 
one  on  the  lower  part  of  the  face,  two  behind 
the  car,  and  uiie  on  tiic  out-imc  of  the  throat 
near  die  nuddle ;  there  are  ibur  in  a  dufter 
over  the  (houlder>  and  two  knrer,  one  in  the 
middle  of  the  body,  three  on  die  buttocks, 
two  at  the  infcrtionof  the  tail,  and  about  four 
on  the  tail  itfclf.  Befide  thcfe,  there  are  three 
or  four  on  the  hinder  ]c^s,  and  one  on  the 
right  fore  foot,  and  another  larger  near  the 
left  i  there  are  two  little  ftars  on  that  part  of 
the  horn  that  b  neardie  wriftof  Orion.  Thefe 
are  all  that  maik  the  conftdlation  in  the  hea- 
vena»  ib  that  its  place  b  mudi  better  known 
by  the  comlcllations  that  fucround  it,  than  by 
the  ftars  of  which  it  b  itfUf  compofed.  It  is 
Indeed  fainter  in  the  eatpreffion  than  ahnoft 
any  other. 

MONSTER,  A  nariic,  and  a  very  pro> 
per  one,  for  the  coniteiiauon  commonly  called 
the  Whale,  for  it  b  not  ac  all  like  that  crea- 
turew  It  has  legs,  and  the  head,  neck,  and 
breaft  of  ft  quadruped,  in  all  die  kguet 
that  are  given  us  of  it.  The  Greeks  it 
was  the  fea-beaft  which  Neptune  fent  to  de- 
vour Andromeda,  and  which  was  killed  by 
Perfeus.  S(t  CsTUS. 

x\IONTH-CLL\IAl  £:».  A  term  ufed 
by  the  modem  aftronomen  to  expreis  tholis 
climates  whidi  th^  have  meafurqd  between 
the  polar  circle  and  the  pole.   The  name  ta 

given  them  hy  way  of  diiVin^ion  from'  that  of 
thofe  which  are  meafured  between  the  equator 
and  the  polar  circle,  aud  which,  being  cLter. 
T  t  mmcd 


biyitizeo  by  GoOgle 


M  O 


M  O 


mined  by  nnall  JifFercnces.of  tfme  in  the 
length     the  long^  day,  are  called  hour- 

climates. 

They  reckon  from  the  equator  to  the  pohr 
cijclc,  as  tlic  autients  did,  by  allowing  the 
diitcrcnce  of  half  an  hour  in  len^  of  the 
loi^cil  day  between  die  paiallds  that  mark 
die  beginning  and  end  of  the  cliaiacs}  but  in 
thele»  which  are  between  the  polar  drclc  and 
the  pole,  the  qu^T'.ttty  of  time  that  marks  the 
difierciKc  by  the  length  of  the  longeft  day,  is 
ncccfiluily  greater.  At  the  polar  circle  the 
lonficft  day  is  twenty-tour  hours  ;  and  from 
thib  place,  toward  the  pole  itfeJf,  they  add,  on 
every  divifion  of  a  climate,  the  quantity  of  a 
whole  natural  day,  inAead  of  that  of  half  an 
hour,  as  between  the  eqiuator  and  this  circle. 
As  they  advance  more  toward  the  pole,  the 
day  growing  yet  longer  and  longer,  they  find 
it  neceflary  to  add  to  the  quantity  which  is 
the  mnrk  of  encreafc  in  tiic  longeft  day  in  the 
fame  jiroportion.  When  they  are  arrived  :it 
tijat  parallel,  where  the  longcll  day  ib  equal 
to  fifteen  da)s,  ihey  begin  a  new  account. 
From  this  place  they  divide  or  meafure  the 
climates  by  an  eocreafe  of  one  of  thefe  days, 
which  is  equal  to  Ibmcwhat  move  than  a  fort- 
night, or  to  about  the  half  of  a  fclar  month ; 
and  after  this,  by  the  encreafc  of  twice  that 
quantity,  or  of  whole  months :  thus  continu- 
ing to  the  pr>Ic  itfclf,  where  the  lengili  of  the 
day  ii  equal  to  jult  mat  of  half  the  year.  'i  hv> 
h>  the  modern  method  of  perfecting  what  the 
antients  fct  about  lb  rudely ;  they  either  fup- 
pofed  a  confiderable  extent  about  the  equator 
to  be  in  tiie  charader  of  a  right  fphere,  and 
fo  imagined  it  to  have  nothing  to  do  with  that 
obliquity  on  which  all  thefc  changes  depended ; 
or  clfe  thought  that  part  unuihabitable,  and  fo 
not  of  any  ntcclTary  confsderatinri.  However 
it  was,  one  part  of  tlicir  injpcdcction,  with  rc- 
ijpeit  to  the  dsvilian  of  the  ^obe  into  climates. 


was^  that  they  began  onty  from  that  ptralici 

where  the  loniafl  day  was  twelve  hours  and 
three  quarters ;  and  the  other  was,  that  they 
never  varit'i!  the  encrcalc  of  tiniehv  which  thfV 
mcaiuic  J,  but  kept  it  at  the  half  hour  in  the 
lon^eii  day,  and  dtafdiey  carried  the  admea-  * 
furanent  no  farther  than  the  Riphaan  nuxm^ 
tuna.  Ours  is  much  more  pvfed,  for  we  be>» 
gin  at  the  equator,  and  terminate  at  the  polft 
itfelf,  and,  by  the  affiftancc  of  thefe  month- 
climates,  cncrcaf.ng  the  quantity  added  2s  is 
necclTary,  we  do  all  with  gr«u  xvg^dahiy,  aa 
well  as  great  pcifection. 

The  nioft  accurate  table  of  climates  that 
ever  wa<>  publifhcd,  is  Ricciolu&'i*.  It  is  na- 
tural to  conceive,  thatj  in  comprehending  a 
much  greater  quantity  of  fuiiace  of  ih* 
eardi  ^an  die  andentsdid,  the  ntunberof  di- 
mates,  in  a  modern  account,  muft  be  greattT) 
but  this  is  not  all,  the  divifion  is  vaiUy  more 
accurate,  and  t];c  length  of  tlie  (la\ ,  on  which 
all  the  pundtualit)'  of  the  d;vUion  iiepends,  ia 
much  more  flri<5lly  afccrtained. 

This  author  has  made  the  number  of  cli- 
mates, in' his  divifion,  twenty;  and  in  the 
laybg  down  the  parallds,  whone  they  begpn 
and  terminate,  he  lias  uTed  a  caution,  that  all 
the  other  authors  neglected  ;  that  is,  bo  htt 
made  an  allowance  for  the  effe^h  of  the  re- 
fraction ot  the  atmofphere,  which  we  know  to 
be  vciy  confiderable,  and  which  vet  none  ot 
the  uiiieia  have  accounted  for.  This  we 
know  makes  the  fun  appear  higher  than  he 
is,  and  even  fliews  his  images  after  he  is  fet, 
and  before  he  rili»s  and,  in  confequenoe  of 
diis,  the-  fun  appears  ^ve  die  the  horison 
every  day  longer  than  he  tndy  is,  and  fo  the 
Icna^th  of  day,  that  is,  of  the  artiHcialday,  (for 
this  is  the  day  by  which  we  meafure  in  count- 
ing of  climates,  and  this  is  accounted  by  the 
hours  which  the  fun  is  above  the  horizon)  is 
greater  in  appearance,  than  in  rcalit}\  Ric- 

'  ciolusj 


uiyitizeo  by  GoOgle 


M  O 

cioluS)  by  making  allowano;  for  this  rcfni«ftion, 
has  reduced  the  account  to  truth,  and  confe- 
^uendy  a^in  htsdivifion  on  apianmuchocuLT 
llumanjotiier.  Befideayhehatgotiefiirdier  thin 
what  has  been  alreadjFobferved  as  the  general 
•    <iifloin  of  theaxidems,  in  vafTingtbeqiantttjr 
<i£  the  addidon  to  the  length  of  day  at  the  fe- 
yftnl  nordtem  parallels,  and,  in  the  whole,  has 
given  a  divlfion  v.iftly  more  accurate, .  at  well 
•asmore  judicious,  than  any  other. 

This  author,  whom  it  is  belt  to  follow  in 
^e  whole  diviiion,  begins  at  the  equator,  not 
<«tanf  diftancefcom  k,  asdie«ntientsdid,and 
Hieing  np  their  divifion,  be  cauties  it  as  fiur  as 
it  can  be  continued  with  pntdence.  He  then 
extends  the  addition  not  lb  abruptly  as 
others  have  done,  but  continues  what  he  has 
begun  gently.  His  climates  are  mcnfurcd  by 
the  addition  of  half  an  hour  in  the  length  of 
the  day,  till  he  comes  to  thofc  of  £xteen  hoiu^ 
Sot  ^longeft. 

From  this,  which  is  his  firft  point  of  chang- 
ing, and  a  very  proper  one,  he  meafures  the 
idunale  fagr  the  addition  of  an  hour  to  the  length 
«f  the  loi^eft  ds^,  tiD  be  conies  1»  diat  pa> 

rallcl  where  the  day  is  of  twenty-four  hours. 
This  is  the  beginning  of  another  divifion,  and 
from  this  he  meafures  by  the  encreafe  of  two 
hours  to  the  longeft  day,  till  he  comes  to  thofe 
of  twen^-four  hour^.  Here  he  begins  the 
aondi-diauMes,  which  he  meafures  by  the 
encreafe  of  half  A  ibiar  iwMidi,  or  a  licde  more 
than  fifteen  days  to  the  longeft  anafidol  day. 
Xhe  general  admeafurement  of  the  modern 
vniters  has  been  mentioned  already,  and,  by 
comparing  that  with  this  of  Ricciolus,  and 
taking  in  his  regulation  of  the  length  of  the  ar- 
tificial day,  by  the  encreafe  of  which  they  arc 
nwaTured,  accoidii^  to  the  laftrs  of  refraaion, 
we  ihall  fee  that  this  is  themeafiire  moftto  be 
depended  on. 

HisdimM  vedeiwminatcdiike  thofe  oTthe 
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anticnts,  from  fomc  p'acc,  thmir^h  which  a  pa- 
rallel, marking  t!ie  middle,  is  found  to  pals. 
Thus,  the  middle  of  the  firlt  climate  north, 
according  to  his  dhrifion,  pafles  dvough  the 
iAe  of  Mindanao,  and  thefirftfettththrbi^ 
the  ifle  ctf  ATcenlion.  In  the  fiift  parallel, 
the  height  of  the  pole  is  two  degrees  and  fifty- 
nine  minutes,  and  the  length  of  the  longeft  day 
twelve  hours  and  fifteen  minutes.   The  middle 
of  the  fccond  .  liiTKUr,  noith,  palTes  through  * 
Goa,  and  of  Uiat  louth  througli  tlie  ifland  of 
St.  Helena.  The  third  climate,  north,  has, 
in  its  middle,  St  Luca  hi  California,  and  the 
third,  foutb,  Afllnnption  in  St,  Qmer.  The 
fourth  has,  in  its  middle,  Cauto;  and  tbf 
fourth,  fouth,  Coquimba.  The  fifth  dimale,' 
north,   has,    in  its  middle,  C.  Di  Chillc 
in  the  Morca  ;  and  the  lifth,  fouth,  the 
nioutli  01  che  river  De  La  Phue.    The  fixth 
climate,  north,  has,  in  its  middle,  the  Alca- 
ladeHenraes,  and  the  fouth,  lialduu^i  the 
fevench  dimate,  north,  )ias,  in  its  middJc,  AfU. 
inFieds  and  the  Ibuth  the  Goraiatum  Locus  i 
the  eighth  dimate,  north,  has,  in  its  middle, 
Brlfac  in  AJface,  and  the  fouth.  Port  Defirej 
the  ninth  climate,  north,  has,  in  its  middle, 
Hamburgh,  and  the  fouth,  the  middle  of  the 
ftreigbts  o!  AiagcJlan  ;    the  tenth  climate, 
north,  has,  in  its  middle,  Jcroflav/,  and  the 
fouth.  Cape-horn  j  the  eleventh  dimate,  north, 
has,iaitBmiddle,  Egrinculum  inTartaiy  $  the 
twelfth  has,  initsmiddle,  tfaeN.</Fdezelaiid  } 
the  thirteenth,  the  S.  of  Icdaiid  j  and  the 
fourteenth,  the  middle  of  Iceland.  The  other* 
arc  in  places  not  determined  ;  but  for  the  fif- 
teen hrll,  they  mr»y  he  verj'  conveniently  *  ' 
named,  a;  the  antienti  named  theirs ;  as  the 
ninth  may  bq  called  the  climate  of  Hamhurgli, 
the  eighth  the  dimate  of  Brifec,  and  fo  ui  uic 
reft. 

•  MOON.  Notwtlfaftanding  that  die  moon 
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appears  to  the  common  obfcrvcr  larger  than 
a/iy  of  the  heavenly  bodies,  it  is  the  t^aft  of 
qf  them  all.   Things  appear  greatef^  or  lefler 
in  profxntion  to  theiir  dilUiice  from  the  perfon 
who  views  them,  and  die  moon  is  nearer,  by 
Iputtitudes  of  degrees,  tli;;n  any  other  of  the 
heavenly  boslics.  Wc  arc  l-idccd  to  look  on  this 
luminary'  in  a  light  quite  difrcrcnt  from  that 
in  which  wc  lee  ail  the  otheri-.  The  diftancc  oi 
the  fun  isimmenfe ;  the  planets  roll  rnui.d  that 
fun  as  the  earth  aifo  docs,  and  are  aho  \  cry 
diilant  from  it ;  the  fixed  flais  are  yet  vaiUy 
more  ftmote  than  all  theTe ;  lb  hr  indeed; 
that  their  diftance  goes  beyond  cooiputatioti, 
md  we  can  make  no  con)e£hire  about  it. 
On  die  contriuyy  we  are  to  regard  the  moon 
as  not  placed  among  thcf?,  nor  revolving  like 
the  others  round  the  fun  ;  it  revolves  rouiid 
our  e;»r?li  alone,  aiui  that  at  a  little  diftance. 
•  Wucii  wc  fpeak  of  diftances  under  the  term 
little,  in  regard  to  heavenly  bodies,  we  mean 
comp  aratively  with  that  of  the  odiers  j  for  the 
leaft  abfiilute  diftance  when  pttt  down  fingly, 
-will  appear  great^  and  the  fmalleft  magnitude 
immenie.    This  moon,  v/hich  is  a  fpcck,  in 
comparifon  of  the  other  he:.vcn!y  bodic?,  and 
in  comparttbn  of  tb.cii  pl;:ccs,  is  fo  near  to  us  j 
yet  is,  ill  her  mean  diliance  from  us,  more  than 
fixty  femi-diametersof  the  earth  remote  }  or,  in 
plain  words,  is  diftant  from  the  earth  two  hun- 
dred and  forty  diottfiuid  miles^  anditi  diameter 
nnefrly  a  fourth  part  that  of  the  earth's ;  it  is 
about  two  th'oufajid,  one  hundred,  and  fe- 
venty-fivc  miles  :  the  furface  tJierefore  con- 
tains no  lefs  than  about  fourteen  millions  of 
fquare  miles.    1  his,  confulered  in  itfelf,  is  a 
conilderably  large  obje£l ;  but  when  confidered 
as  an  heavenly  body,  and  in  compariibn  with 
the  otheii,  it  is  Utde. 

As  die  moon  is  the  neaicft  to  die  cardi  of 
all  die  planei8>  her  motion  alfo  is  the  quickef(, 
die  complete  revolution  being  pesformed  in 


about  the  conipa(3  of  a  month.  This  revolu- 
tion'  of  the  moon  is  performed  in  an  orbi^ 
the  plane  of  which  is  encUncd  to  that  of  the 

ecliptic  about  five  degrees,  and  cuts  diat  of 
the  ecliptic  in  two  oppofite  points,  which  are 
what  wc  call  the  moon's  nodes.  Tl-.c  afcen- 
dant  node  is  that  point  of  the  orbit  in  wliich 
the  nuKMi.  is  placed,  when  ihe  i>  paili:^  from^ 
inc  iuuthcrii  j^ait  oi  her  orbit  to  the  northern. 
The  delcendent  node,  on  the  contrary,  is 
that  point  when  ihe  palles  from  die  northern 
part  of  her  orbit  to  the  Ibudiem. 

The  moon  appears  in  a  great  many  difierent 
forms  to  the  earth,  fometimcs  more,  fame* 
times  Icfs  cnlightncd,  and  accordingly  fhew- 
ing  more  or  Icfs  of  her  furface  under  the  illu- 
mination. Thefe  different  appearances  of  the 
moon,  with  regard  to  the  caith,  are  called 
the  dt&rent  &CCS  of  die  moon,  arui  tl)cy  arc 
occafioned  by  the  dil&ient  pofition  of  the 
moon  with  r^vd  to  the  fun^  whence  Ihe  is 
enlightned  in  a  difierent  degree. 

The  full  moon,  or  cpix)fiuon*  is  dial  fla&e  ^ 
in  which  the  whole  diflc  of  the  moon  is  en- 
lightned, and  wc  fee  the  whole  of  a  circulac 
fi-urc,  and  all  bright.  The  new  moon,  or 
_CQi;junclicn,  is  that  flatc  in  v/hich  tlie  wfaoic 
furface,  or  d.lk,  turned  toward  us,  is  dark, 
no  part  of  it  bong  coligbtned,  or  (bone  upon 
by  the  fun  j  in  thb  ftate,  confequentJy  it  is  no( 
at  all  &en.  Afironon^ers  call  both  one  and, 
the  other  of  diele  faces  of  moon  fiiygpcs.  . 

The  firfl:  quarter  of  diemoon  is  the  ftate  in  I 

which  (he  appears  in  the  form  of  a  femicircle,  i 

the  circumference  of  which  is  toward  the  } 

weft ;    and  the  laft  quarter  is  that  fbte  in  ; 

which  Ihe  appears  to  us  in  the  fame  fif^ure  j 

of  a  femicircle,  but  with  the  circunuerciice  ' 
turned  toward  die  eaft.  Thefe  two  faces  are  ^ 
called  by  aftronomers  quadratures. 

The  time  between  die  new  and  the  fiiH 
moon  is  called  the  crefccnr,  and  diat  between 

die 


ijiyitizeo  by  GoOglc 


M  O 

tiie  full  moon  and  the  new  moon  a^ain  the 

dccreafc. 

All  thrfe  nfpearanccs  of  the  moon  will  be 
eafily  undciliood,  only  by  confidcring  the  fi- 
tuation  of  the  earth,  moon,  and  fun.  The 
fun  we  know  is  placed  at  an  inunenfe  diAance 
Ifom  118  in  the  centre  of  the  univerfe ;  the 
moon  vciy  near  to  lu ;  the  earth  all  the  time 
making  a  revolution  round  the  fun,  and  the 
moon  at  the  Hime  time  making  a  revolution 
round  the  earth.  When  the  moon  is  between 
the  earth  and  the  fun,  that  half  of  her  g'obc, 
which  is  turned  tow-rd  tlic  fun,  will  be  cn- 
lightned,  and  att  tlie  half,  which  is  turned  to- 
mid  tis^  wiU  be  left  dark :  this  is  the  ftate  in 
^ich  we  fee  nodit!^  of  the  moon,  and  it  is  one 
vfAclizjrgies,  calledtheconjunftioif,  ordienew 
moon.    On  the  contrary,  when  the  moon  is 
got  behind  the  earth,  or  the  earth  is  between 
the  fun  and  the  moon,  the  whclc  furface  of 
the  moon,  which  ii  turned  tou  iird  i!ie  earth,  is 
enlighcncd  ;  this  is  called  the  fuJl  niuon,  or  the 
oppofttion,  and  it  the  other  of  the  ftz^  gics. 

MThen  Ae  nuwn  b  in  a  Ifate  juft  between 
diefe,  or  is  in  her  quarter,  fuppofe  the  iirft 
quarter,  and  is  at  ninety  degrees  from  the 
liin,  we  can  have  only  half  ct  the  enlightned 
hemifphere  of  the  moon  turned  toward  the 
i-arth  ;  for  we  arc  to  underfbnd,  th;:t  one- 
half  of  the  nioon,  or  one  of  her  henMrphf  re*^, 
is  always  enlightned,  although  we  ke  bat  a 
paitofiL  In  confeqoence  of  the  prefent  fitua- 
tion»  w«  iee  ody  one  moiely  of  the  difk  of 
the  moon,  the  dfcamftvBice  of  which  is 
turned  toward  the  weft :  and,  for  the  fame  tea- 
SOBf  when  the  moon  is  in  her  laft  quarter, 
that  is,  when  (he  is  dilinnt  from  the  fun  two 
himdrcd  and  twenty  degrees,  according  to 
the  order  of  the  fi'ins,  we  can  again  fee  only 
one  half  of  her  eniiglitncd  hemifphere,  aiidlhc 
appears  a  fonidrcle,  with  the  cixcumfeience 
mmed  towaid  die  call; 
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In  t!ic  other  afpecls,  or  (huatbns,  although 
the  moon  be  at  ::!!  times  c:i!ij:htncd  in  in 
equal  c,tiartity  by  the  fim,  yet  in  ccnfLrqucme 
of  her  different  turning  toward  th?  cnrth,  we 
perceive  only  a  part  of  her  diuc  enii-iitned, 
which  part  is  enaeafing  all  the  way  as  flte 
is  departing  more  and  more  from  die  conjunc- 
tion, and  goin^  toward  the  oppofition ;  and 
which  diminiflies  in  the  fame  propirtion  as 
fhe  moves  from  the  oppofition  to  the  conjunct 
ti  )n.  Thus  fhe  is  continu;dly  cncreafing  in 
the  enlrjhtned  part  from  the  hdi  to  the  latter 
of  the  iizygies,  and  continually  decreafing  in  it, 
as  flie  returns  from  the  latter  to  the  former ;  ' 
this  caaies  'thac  vicifliude  of  faces  which  we 
fee  in  the  moon  in  each  of  herievotiftions. 

Thefe  api>earanccs  dcmnnffrate  clearly  that 
the  moon  i;;  ar  opake  body,  dcflitute  of  light 
in  hcrfelf,  and  that  what  light  fhe  sives  us 
fhe  reflects  from  the  fun.  We  do  indeed, 
when  the  moon  is  in  her  cncrcaie,  as  wcii  as 
in  llie  dccDreofe,  diftinguiih  very  dearly  the 
opake  part  of  her  diik,  wbicb  is  not  at  aU  en- 
Ji^tned  by  the  fttn»  and  diis  has  led  Ibme 
veiy  fuperHcial  peribna  to  imagine,  that  the 
moon  had  really  fome  light  <^  her  own,  al- 
thouch  the  greater  part  were  bonowcd  from 
tlie  lun.  But  we  arc  to  ccinfidcr,  that  3s  tjie 
moon  being  an  opake  boily,  c:ifts  upon  this 
earth  a  light  refioSkd  from  mc  tun,  fo  this 
earth,  being  aUb  an  opake  body,  and  enligbti- 
aed  by  die  fun,  muft,  in  the  lame  mantMr^ 
relleft  ditt  Ug|tt  ta  proper  diredioas  to  the 
moon.  This  is  indeed  the  cale  $  and.that  fiunt 
light  which  we  diilinguifh  upon  the  darker 
part  n(  the  moon's  difk  at  thofe  times,  is 
caulcd  by  a  rcflct^ion  from  the  part  of  the 
earth  which  is  cnlightncd  by  the  fun,  and  is 
turned  that  way  towards  it.  The  cfFedl  which 
this  l»t  iqpon  die  moon  mtiftbethe  limiewith 
that  which  die  nBeSbcA  of  the  moon  has 
upon  the  earth. 

When 
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When  wf  view  the  moon  by  the  naked 
c)e,  wc  icc  a  great  number  of  uregular 
milks  on  her  di^  difttng^iihed  by  their 
ilarker  colour  from  the  brighter,  or  more  glar* 
ing  parts :  thefe  are  the  niooii*ii  .fpots and 
when  uc  t'lr.cl  a  teleicope  to  its  body,  we 
not  only  fee  thefe  much  more  di(lin<3Jy,  but 
wc  alfo  perceive  a  great  many  others,  wliich 
do  not  fhcw  themfclves  to  the  iiak^J  eye.  Wc 
diftinguifti  very  plainly  by  tins,  aiixitance,  that 
fonic  parts  of  the  moon's  Turface  are  plain, 
fomc  elevated,  and  fome  depwSed,  or  hol- 
low i  and  more  than  diis»  we  can  diftinguifh 
among  the  elevated  paita  jfome  that  are  level, 
and  tnve  the  appearance  of  mouiMaiitt,  others 
20t^,  cragg}',  and  ^dmipt  like  rocks,  and 
wc  fee  alfo  plainly  a  number  of  circles,  or 
oVals,  which  have  an  eminence  in  the 
middle  ;  wc  do  not  fee  the  fcl  pots  always  al  kc. 
On  the  contraiyr,  the  diticrcnt  expoiiuon  oi  the 
Bioon  with  xc^od  to  the  <un»  and  her  dille- 
vent  fituatton  with  relied  to  the  caidi,  pro- 
duce a  divexfity  of  appearance  in  all  of  them, 
«nd  this  very  happily  fervcs  to  give  us  means 
of  diftingMiihing  their  true  nature. 

One  of  the  firft  certainties  at  which  wc  ar- 
rive in  a  courfj  of  obfcrvations  on  the  moon's 
fp'^t?  15,  that  there  arc  mountains  on  its  fur- 
f'cc,  altogether  like  to  thofe  on  the  earth  ; 
for  when  the  fun  is  perpendicular  to  the  place 
were  any  one  of  diefe  ftands,  it  does  not  caft 
«ny  lhadow ;  but  vrhea  the  lig^t  of  the  fun 
falls  obliquely  upon  them,  they  caft  a  (hadow 
cn  t!ie  fide  oppofile  to  die  fun,  and  that  (ha- 
dov  is  plainly  percrivcd  by  our  tclcfcopes. 
Every  fhadow  of  this  kind  on  the  mnnn's  fur- 
face  is  of  a  trtan^ilar  figure,  and  terminates 
in  a  point  ;  it  is  evident  irom  this  of  what  na- 
ture, and  what  lorm  the  bodies  are  which 
give  thofe  fliadows. 

In  obferving  Ae  leveral  other  ^ots  ca  th% 
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moon'i*  furfacc,  which  are  of  a  circular,  of 
nearly  circular  Hgurc,  of  which  dieie  aic  manj» 
wfrfiiid  that  their  part  which  is  .expofed  to  the 
fun  is  enlig^itned,  while,  at  the  iiune  tune, 

the  other  part  of  the  fpot  is  dark  and  obfcurc  j 
we  fee  that  this  is  exadUy  the  cafe  with  an 
hemiiplitie  of  any  fubfhmcc,  hollowed  2nd 
expclld  to  the  liy,!it  in  an  oblicjuc  direction  ; 
ofabalon,  placed  upon  a  tabic,  at  (bmc  di> 
llance  from  a  tanujc,  in  a  room  where  there 
is  no  otber  lighc   We  know  mte  would 
betheefibaofthis.  The  part  of  the  baJbtt 
oppofite  to,  or  Cartheftfrom  the  candle,  wonU 
be  enlightned,  and  the  contrary  part  of  the 
cavity,  or  that  neareft  to  the  candle,  would  be 
dark.    The  bws  of  nature  are  fixed  and  inr> 
variable ;  the  fame  (hadows  mufl  be  formed 
by  light  in  the  fame  dire<5Won  on  bodies  of  die 
liune  tigure,  and  the  conicqucncc  is  very  evi- 
dent, that  thefe  ^pots,  which  give  this  appear- 
ance on  the  moon's  iuboe^  ate  really  pits,  or 
hollows.  Thus  much  thai  is  evident  fton 
the  moft  |dain  ofafervationy  tint  dMie  ai« 
mountains  and  cavern^  pis,  or  holkws»  on 
the  furface  of  the  moon. 

The  fc<ftion  of  the  moon,  which  diftin- 
guifhes  its  enlightned,  from  its  dark  part,  is 
the  place  which  is,  of  ;dl  others,  expofed 
moft  obliquely  to  the  fun  ;  it  is  in  this  part 
confequcntly  that  the  ihadows  of  thoii;  leve- 
ral eminences,  wiiich  wc  diftinguifh  on  her 
body,  are  largeft.  We  diffii^uilh  them  there- 
fore better  in  the  quadrstures  of  the  moon» 
than  in  any  of  her  otiierfaces^  becaufe  the 
ihadows  which  at  that  time  fall  toward  the 
centre  of  her  difk,  v^iich  is  die  part  rooi^  of 
al!  expofed  to  our  view,  nrc  mofl  fenfible. 
This  happens  from  the  fame  reafon,  that 
thofe  fpotii  of  tlie  iun  appear  the  largeft  which 
axe  neareft  to  the  mickile  of  his  dilk,  and  are  at 
that  place  ilfodie  moft  dfftffniMnmffftn^*^*^"^ 
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Thele  fhadows  of  the  eminences  and  hollows 
en  the  moon's  furtace,  do  ailo  augment,  di- 
Ruiiiib,  and  turn  about,  a*  die  moon  ap- 
proaches toward  the  fun,  or  reoede»  Irom  It. 
.  In  the  oncieafey  die  inooii  being  then  io  the 
eaft,  with  rtCpedi  to  the  fim,  the  ihadows  fall 
to  the  eaft ;  and,  on  the  contrary,  in  the  de- 
creafe,  the  moon  being  then  occidental;  with 
regard  to  the  fun,  thele  {hadows  fall  to  the 
welt,  according  to  the  iruc  rules  of  optics  and 
perfpettivc.  We  ite  alfo,  by  the  allutince  oi 
telelcopes,  very  often,  ceitadn  litde  liNits  en* 
l^jboinl  beyond  the  iUuminated  edg^  and 
appearing  aa  licde  fiaoics,  or  Ipecka  of.  fire^ 
in  the  dark  part  y  thefe  refemble  fo  many  little 
flaia^  This  is  an  oblbrvation  that  convinces 
us  not  only  that  there  are  mountains  in  the 
moon,  but  th;it  iIkv  arc  of  very  confiderahle 
height,  feeing  tliui  liicir  tups  nitorcept  the 
light,  and  bocome  hmunoua^  while  didr  bot« 
toms  are  yet  dark. 

.  ]t  is  a  oommaathingt&diuiediefullnioon 
ftr.obftrvation  by  the  telelcopei»  to  fee  thefe 
appeanuices,  but  this  Is  an  errur ;  it  is  of  all 
times,  when  any  part  of  the  cnlightned  dilk 
is  towards  the  woHl.  At  the  full  moon  wc 
cannot  diriinguiili  any  ihaJuv.  i,  for  the  whole 
diik  ib  iltrcctly  oppofite  to  Uic  fun,  and  in  ail 
itt  middle  port  diere  can  be  none  j  and  aa  tt> 
diofe  which  are  found  toward  the  edgei  of  the 
moon,  they  cannot  be  peiteivedby  us,  be^ 
caufe  wc  fee  the  eminent  parts  on  the  fame 
fide  with  the  fun,  and  as  our  eyes,  and  itt 
light,  fall  upon  them  in  the  fame  manner,  the 
places  where  ihc  lliudovvs  tall  arc  hid  tioni  us. 
It  is  for  this  reafon,  th;;t  the  laine  i)art  of  the 
ttitk  ariurdii  us  a  very  ditteruu  appearance 

•  when  the  moon  it  full>  and  when  in  the  en- 
creafe,  or  in  die  decreaie,  for  it  is  all  <Mie  in 
which  of  thofe  ftates  (he  is  viewed. 

Notwithflanding,  however,  that  in  the  time 
4]f  the  fuU  moon  the  appearance  of  the 
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elevations  and  deprefllons  in  its  furfacc  are 
wboUy  obliterated,  we  fee  a  very  Uiiiercnt 
degree  of  lig^  in  the  fineral  difieient  parts, 
and  (boe  appear  to  ua  vaffljr  difiennt  fnm 
others}  die  occafion  of  this  difiuidion  is,  that 
fame  parts  of  tlie  moon's  furface  are  difpofed 
to  refle<^  light  much  more  than  others.  We 
fee  in  fomc  places  fpcts  of  fuch  peculiar 
brighincfb  tiiat  they  feein  to  throw  out  rays 
every  ^way  horn  them  upon  tiic  moon's  furface ; 
the  three  brightefl  of  thefe  arc  thofe  which 
aflronomen.  have  named  Tycho,  Copemt'* 
cue,  and  Kepler  $  nocwilhftaiidii^  thefe  rays, 
wbicb  ane,  aooocding  to  appearance,  parts  of 
the  moon,  elevated  above  the  refl  of  her  diik 
which  is  about  them,  do  notiiiilinguifh  thcm- 
felves,  nor  arc  fccn  the  ^catcr  part  of  the 
cncreafe  or  decreaie,  but  only  at  thefe  times 
of  tfic  full  ill umi nation,  'i'his,  however,  may 
only  be  owing  to  their  being  Icis  elevated  than 
fome  other  parts  of  the  dilk^  and  confequcntly 
'inaermpCed  bjr  the  Ihadows  of  thofe  more  emU 
neat  parts,, in  the  time  when  thofe  fliadovrs 
are  vifibteto  us.  Thii  difference  of  brighter 
and  dariwcr  parts,  which  we  dlfJinguifh  in  the 
time  of  the  full  illuunnation  of  tne  moon, 
has  ficcr.fionetl  the  uliiur.oniei  s  to  give  to  the 
fever<i.l  parts  the  names  ot  leas,  lakes,  and 
gulphs,  condnenta,  iilanda,  and  pKomornqries  i 
this  has  been  done  in  confocmity  to  the  iinic« 
tuns  of  the  eardt,  but  it  has  not  been  done 
with  a  fufficicnt  degree  of  attention  to  the  ap- 
pcaianccb.  It  would  be  very  difficult  to  oeter- 
minc  ablolutcly  whether  there  be  water  any 
whitre  on  tlie  furface  of  the  muon  :  that  th  -.  c 
arc  hij^hcr  partiof  the  furiace  U  certain,  and 
we  well  dillinguiih  them  tlic  name  ot  mount 
talus.}  but  as  to  the  hollows,  which  might 
contain  lakes,  &nd  odier  coUc4Etion8  of 
ters,  we  palpably  difcovcr  many  of  them  to 
U;  empty :  vre  do  not  j.retenJ  to  ^{:ert,  that 
there  are  not  waters  on  Uic  lurfaccy  there  may 
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be  collections  of  them  hxpc  cnou^^h  to  obtain 
the  name  of  Teas  ;  but  alluredly  it  is  not  thole 
if>ott  which  are  coUcd  kas  that  hm  a  right 
to  die  name :  thefe  are  dufkycr  parts  than  the 
reft,  and  certainly  feas  would  not  be  fiich.  It  it 
die  property  of  water,  thou^  it  abforb  much, 
yet  topefled  light  ftrongly  ;  on  the  contrary, 
Icfs  is  rcfieilcd  from  thefc  parts  than  from  any 
other.  It  IS  more  probable,  that  theie  imnKnfe 
tra£b  of  the  fu  rface  a  re  rougher  than  the  rdl ,  Imcc 
fuch  fpots  would  ubforb  the  light  more  than  any 
other*  and  confequently  would  ttBeEt  left. 

Be  it  as  it  wiU,  with  rdpcA  td  tbcfe  paid- 
cular  conje£hires,  as  to  the  pw«igMlw  parts  of 
the  moon's  Air^ce,  there  is  great  reafon  to 
believe,  that  the  elements  of  which  that  pla- 
net is  compofed  arc  very  difit^rent  from  thofe 
of  this  earth  ;  for  \vc  fee  noticing  of  thofe  ap- 
pearances, vhich  mult  be  the  confequencc 
of  clouds,  fuch  as  ours,  if  any  fuch  floated, 
at  a  finall  dtflance,  as  oun  do,  over  die  fur^ 
iace  of  tM  moon.  We  are  fe  near  to  die 
moon,  and  we  diftingaiflifo  well*  by  means 
of  telefcopes,  what  concerns  tliat  pla  .t,  tlvit 
if  there  were  clouds  about  it,  as  about  thii> 
earth,  we  fhouVI,  and  mud  perceive  the  dif- 
ference ot  the  Icveral  parts  as  I'ccn  through 
them.  1'he  apparent  conHguration  of  the  fc- 
veral  parts  of  the  moon's  furface  would  be 
condnually  altered  as  they  were  ieen  dirough 
a  clear  lir,  through  chin  and  Ug^t^  and  diro' 
denfe  and  thick  clouds ;  for  the  rays  abforbed 
by  them,  and  not  reflected  to  us,  would  cer- 
tainly caufc  a  great  difference  between  the 
appearance  of  u  cloudy  and  clear  pro- 
fpc<ft  o(  any  part  of  the  n.oon  :  and  as  thefe 
cloudi  woiild  be  like  ouis,  Ircqucntly  chang- 
ing place,  tlw  difference  would  be  die  more 
obvious.  I  have  not  advanced,  as  a  certainty, 
that  dwre  is  no  water  in  the  moon }  but  when 
it  if  obferved,  diat  in  fpite  of  nominal  Jcas 
and  lakes  diere  is  no  real  appearance  of  any, 


and  we  confiJLr,  that  there  alfo  no  appear- 
ance of  clouds,  the  one  circumilance  corrobo- 
rates die  other  in  fuch  a  manner,  diat  it  ap- 
pears die  more  probable. 

As  we  fee  no  appearance,  fudi  ae  ouf^  to 
arife  from  clouds }  fo  neidier  can  we  by  an^ 
means  difcover  that  the  moon  has  aiqr  «t- 
mofphcrc  like  to  ours.  The  fixed  f^^rs,  or 
the  planets,  when  eclipfed  by  the  inrerpofi- 
tion  of  the  moon,  do  not  fuffcr  anv  altr  ration 
in  their  figure,  or  in  their  colour,  at  the  time 
when  diqr«re  getting  behind  die  hodj  of  dw 
moon*  or  at  that  when  th^  are  making  dieir 
way  out  i^ain.  Now  this  can  oiAy  be  ow  - 
ing to  the  air,  or  etherlai  matter,  bciflg 
wholly  the  fame,  clofe  about  the  moon,  as  at 
any  other  difiance :  we  know,  that  the 
n.ofphere  which  furrounds  the  earth  up  to  a 
certain,  and  that  a  very  conhd.  r.Jilc  height, 
is  of  a  different  denfity  from  the  air  alone } 
and  acGordi/^gly  we  know,  that  it  makes 
changes  in  die  appeannces  of  bodies,  and  we 
are  oUig^  to  accowm  for  diefe  in  all  ow 
computations.  If  the  moon  had  luch  an  at« 
mofphere  about  her,  if  the  air  furrounding 
her  globe  were  different  from  that  at  a  di- 
ft.;ncc,  we  mult  ncteflanly  fee  thoJc  changes 
in  ilic  ligurc  and  colour  of  the  heavenly  bo- 
dies paffing  through  it  when  very  near  her 
edge,  which  are  die  natuial  and  the  neccflary 
refult  *of  their  being  feen  through  a  difletent 
medium.  This  is  not  the  ode,  diey  are  im* 
mediately  before  their  immerfion,  and  imme* 
diatcly  after  tluir  emergence,  feen  juft  as  at 
other  times,  and  confequently  there  is  no  dif- 
ference between  the  air  jufl  about  the  moon, 
ana  ui.it  ~t  a  dirtance  from  her  j  that  is,  the 
moon  has  no  atmofphere. 

Upon  the  whole,  as  diere  is  no  appear- 
ance of  water,  clouds,  or  atmofphere,  on  of 
about  the  moon,  it  is  highly  probable,  that 
die  matter  of  which  her  g^be  is  compoicd, 
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^thoug^  it  may  be  analagpus  to  earth,  has 

norhin;^  in  it  refembling  water.    That  there 
is  notliijii;  tliere  to  form  exhalations,  vapours, 
clouds,  or  nu  rcors,  (bch  as  wc  have  about 
the  earth,  v.  c  nuiabit,  and  there  is  nothing 
oiflbnant  from  lealbn  in  tfcis.'  It  b  probable, 
.  that  the  primary  intent  of  die  moon's  crea- 
tion  was  to  give  lig|it  to  us,  and  if  ^is  be  her 
great  and  principal  ufe,  it  is  not  a  wonder, 
that  the  all-wife  hand,  which  formed  her  orb, 
^     fhould  have  made  it  modcnpableofthcfeeffedb  ; 
to  this  earth,  an  atmofphcrc,  and  meteor;, 
are  neccllary,  bccaufc  it  was  to  be  inhabited, 
and  the  fruits  of  the  ground,  and  the  ijnme- 
diate  life  of  all  the  inhabitants,  were  to  be 
fupported  by  them.   This,  a»  the  earth  was 
made  for  its  inhabitants,  was  therefore  a  pri- 
macy intent  in  its  creation  ;  but  with  regard 
to  the  imoon,  if  we  conceive  the  giving  liglit 
to  us,  her  great  and  her  eficntial  purpofe, 
water  was  no  necefTary  part  to  lier  frame  j 
oh  the  contrary,  Ihc  is  better  fuitcd  to  the 
purpofes  of  the  creation  wiiliout  any.  The 
cfie£fc  <4  water,  influenced  by  the  iun,  would 
be  clouds,  vapours,  and  meteors ;  diefe  could 
l>e  of  no  ufe,  and  they  would  have  obflniAed 
lier  bri^tncfs.    For  the  revolution  ^  due  AitM 
^Amt  ber  axisy  Ju  the  article  Libration. 

The  anticnts  reprefented  the  moon,  as  they 
did  the  fun,  fitting  in  a  chariot,  and  drawn 
by  horfes.  The  old  opinion  was  that  one 
of  thefc  horfes  was  black:,  and  tnc  other 
white,  a  motley  equipage  j  but  we  find  Ho- 
jner,  Hcfiod,  and,  among  the  Latins,  Ovid, 
jnoidoning  it.  They  intended  to  convey  by 
it  feme  idea  of  the  moon*«  being  fometimes 
^bxk,  and  fometimes  cnlightjicd  ;  but  they 
*  -were  not  fo  well  agreed  about  her  cattle,  as 
her  chariot.  Claudian,  to  cxprcfb  the  rapi- 
flitv  f>f  her  motion,  m:skes  ihcin  ilags  j  and 
■we  tu;d  Ionic  very  old  writers,  among  the 
Prceks,  who  fix  upon  oaten  for  her.  Tius  is 
Vol,  I. 
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a  point  ncceOajy  to  be  explained,  as  tbeit  ace 

paflagcs  in  the  writings  of  thofo  times,  not 
othervufe  irYtetligible.    Nothing  is  more  fire* 
qucnt  than  the  calling  her  the  driver  of  oxen, 
Buun;  a;:iratrix  Luna ;  and  this  would  be  un- 
intdiigiblc,  if  the  tcftimony  (if  old  writer  s,  and 
the  countenance  of  anticnt  medals,  did  not 
fuf^iprt  ^e  .opinion,  diat  her  chariot  was  un- 
detftood  by  many  ^be  drawn  by  diofe  aea- 
tures.    Among  the  Latins,  Ibme 'rcprefent 
her  alfo  as  drawn  by  mules,  and  the  leaJbn 
they  give  for  this  devife,  is  a  very  extraordi- 
nary one.    They  fay,  it  is  to  exprcfs,  that 
die  light  is  not  properly  her  own,  or  L^enc- 
rated  of  herfelf,  but  receiv  cd  from  the  fun,  m 
die  mu]e  is  not  an  animal,  of  a  fpecies  oi  its 
own,  as  others  are,  but  owing  to  a  mixed  gfr, 
neration ;  this  was  as  odd  a  way  of  expief- 
licr  baftard  light,  the  nothum  lumen,, 
as  Catullus  calls  it,  as  tliat  of  a  black  and 
white  horfc,  for  the  fucccflion  of  light  and 
darkncfs  ;  but  fuch  people  were  thcfe  iT'^at 
anticiiii,  a!i(.l  to  fuci^  conceits  had  they  iome- 
times  recourfc. 

*  Moon's  Hui/h,  This  is  a  term  which  we 
(hall  frequently  find  In  die  Arabian  aftronomy, 
and  it  cKpt^es  thole  parts  of  the  heavens 
which  the  moon  came  to  every  night ;  they 

were  therefore  t%^Tnty-cight  in  number,  and 
they  were  arranged  into  one  great  circle.  The 
Arabs  called  each  of  thcfe  by  a  peculiar  nnmc; 
and  if  the  fpace  in  tlie  heavens,  dcfcnbed  by 
it,  were  vacant^  as  was  fometimes  die  cafe. 
It  ftood  only  for  that  fpace  i  but  if  there  were 
ftais  in  it,  whidi  was  alm'oft  univerially  the 
cafe,  thefe  ftars  were  called  by  that  name  j  ' 
and  to  this  is  in  part  owing  tl;c  great  multi- 
plicity of  terms  in  the  Arabian  aftronomy,  in 
which  lefl'er  conftellations  arc  formed  in  the 
greater,  and  names  are  given  to  peculiar  ilars. 
They  ufed  the  icveral  parts  of  dus  circle  alfo 
Utt  for 
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for  other  purpofes,  bcfuie  that  for  which  it 
was  originally  intcntlcd,  and  u tide rltood  every 
houic,  having  fomc  peculiar  influence, 
cidiff  over  the  feafimsy  or  mois  a^ons. 

MOSALSALA,  w  Al  Mosalsal  a  .  A 
naine  by  which  fomc  have  called  the  conftella- 
tion  Andromeda;  it  is  one  of  the  Arabic 
names  of  that  conftellation.  They  call  it  alio 
Mara* 

MOSES.  A  name  by  v^uda  Sbmt  have 
called  the  planet  Jupiter.  Schiller  has  been 
the  inventor  of  all  this  folly;  after  he  had  al- 
tered all  the  conflelladom  into  fcripture- 

pieces,  he  began  the  fame  innovation  among 
the  planets  ;  Adam  is  Saturn,  Mofes  the  name 
of  Jupiter,  Chriftof  the  Sun,  the  Virgin  Mary 
of  the  Moon,  and  Mars  is  Jofliua,  V  enus  St. 
JohnBaptiil,  and  Mercuiy  Elias. 

MOTHALLATH.  *  A  name  by  which 
feme  have  called  the  Triangle ;  it  is  one  of 

the  Arabic  names  of  that  coiilkllution.  The 
fignification  of  the  vrord  is  a  triangle. 

•  MOTION  Jf>p(TrenU  of  ihe  fixed  Stars. 
One  of  the  full  diicoveries  in  altronuniy  was, 
that  there  was  an  eflential  difference  between 
ibme  certain  ftars  and  the  generality  of  others. 
Hiis  was  feen  in  die  change  of  pbces  of  die 
few,  while  the  others  kept  the  fame  fituation 
widi  regard  to  one  another,  and  with  regard 
to  their  abfolutc  place  in  the  heavens.  Thcfirft 
kind,  and  which  were  only  a  few  in  number, 
were  called  erratic,  wandering  ftars  and  pla- 
nets ;  and  the  rcii  obuuied  the  name  of  fixed 
liars. 

Thus  ranained  die  dofirijie  of  the  heavens 
for  iome  time.  It  was  not  till  alter  many 
years,  nay,  many  ages  paHed,  before  men  dif- 
covercd  that  even  thdcfian,  which  (hqr  called 


■HQ 

fixed,  rnd  which  tlicir  fathers  believed  to  be 
fo,  hau,  ui  reality,  a  motion  proper  to  them- 
felves,  and  independent  of  their  diurnal  ievo> 
ludun  round  the  earth ;  indeed  in  a  direftiQa 
coiitnuy  to  that,  namely,  from  weft  toeaft. 
This  was  afterwards  called  theur  modon  in 
longitude.  The  firft  aftronomcrs  having  ob- 
fcrvcd  the  horizon,  which  is  the  only  fixed 
circle  we  can  name  in  the  heavens,  and  con- 
fiiiered  thefe  ftars  witii  regard  to  it,  found,  on 
repeated  obfervations,  that  they  rofe  and  fet  at 
the  fame  points  of  thb  horiam.  Th^  had 
nuule  their  obfavatioiis  for  feveial  years,  awf 
found  them  always  ui  the  ftme  points  i  tfaqr 
naturally  conclude  that  they  always  had,, 
and  that  they  always  would,  continue  to  rife 
and  fet  in  the  fame  precife  places  ;  but  the 
fons  and  fucceflbrs  of  thefe  aftronoriicrs,  com- 
paring the  accoiuits  and  obfervations  of  their 
aiiccitors  with  their  own,  found  tiut,  in  re-* 
ality,  it  was  not  fo.  They  law  diatdiefe  ftan 
did  not,  in  didr  time,  rife  and  let  at  the  /ante 
pmnts  of  die  horison  as  in  their  fothets,  but 
that  fome  of  them  had,  in  thb  period,  gradually 
approached  nearer  and  nearer  to  the  points  of 
the  equinoxes,  while  others  had  receded  farther 
froni  them.  The  n;itural  refult  of  thib  obfer- 
vation  wa^.,  that  the  liars,  hitherto  called  hxed, 
were  not  abfolutely  fo,  but  chat  they  had  a  mo- 
tion peculiar  to  themfelvesi  and  that  diis 
motion  was  not  made  about  the  pole  of  die 
equinodial,  becauTe  di^  did  not  all  of  them 
prefcrve  the  £uoe  fituation  with  i^srd  to  that 
pole. 

It  was  obfen  ed  alfo,  that  in  the  paftagc  of 
the  fixed  Ifars  through  the  meridian,  their 
height  above  the  horizon,  and  confequently 
their  declination,  with  regard  to  the  equinoc- 
tial, was  fubjeft  to  feme  variation;  but  diat 
tins  variation  was  not  miifonn  widi  legard  to 
all  the  fixed  ftars.  They  found  indeed  that  fomc 
of  the  fixed  ftan  appmchedtowaid  the  equi- 
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jiottal,  and  adien  of  them  needed  Ceem  it  at 
the  nte  of  fevcral  feconds  in  tlie  coiirie  of  a 

year,  and  this  more  or  le(s  according  to  t]ldr 
^flfeientfttuations  with  regard  to  the  points  of 
the  equinoctial,  and  the  poles  of  t!ie  world  ; 
and  this  in  (uch  manner  that  it  was  almoft  in- 
fenfsblc  in  thofe  which  were  placed  in  a  cer- 
tain ^uarter  of  the  heaveiis,  wiiile  it  was  thus 
coofideiable  in  tbeothen.  When  diey  had 
confidered  all  thefe  i^peannces,  they  con- 
dudedy  and  indeed  there  was  appearance  to 
'  juftify  die  OOndufion,  that  thefe  ftars  did  turn 
abouty  or  perform  a  motion  of  revolution  in  the 
heavens,  and  that  this  revolution  was  per- 
formed about  a  point  which  they  fixed  in  the 
conftellation  Draco.  Tlus  is,  at  this  time, 
found  to  be  about  du«e  and  twen^  degrees  and 
«n  half  diftant  fijom  the  poles  of  the  etjuatorj 
and  is  the  liune  with  what  we  call  the 
pole  of  the  ecliptic ;  the  point  xpund  about 
which  the  fimfeeois  to  perfiann  an  annual  re- 
volution. 

Ptolemy,  afteraninfinitcnumber  of  compart- 
fons  and  oblcrvations,  attempted  to  prove  tliat 
the  fixed  ilars  had  a  revolution  about  the  polesof 
a  drde  which  pafled  through  the  middle  of  die 
CffiSf  and  diatdiejr  always  preferved  the  fame 
latitude  widi  regard  to  this  cirde.  He  records 
to  this  purpofe  the  opinion  of  Hipparchus; 
-  who,  by  the  comparifon  of  his  own  obfcrva- 
tions  with  thofe  of  Timocharis,  a  man  cf  fi- 
delity as  well  is  knowledge,  made  at  the 
diftancc  of  an  hundred  and  fifty-five  years, 
found  tiiat  the  Spica  Virginis,  or  ear  in  the 
conftellation  of  the  Virgin,  had  preicrvcd,  in 
alt  that  time,  the  &me  diftsftice  with  r^ud  to 
the  ecliptic,  arid  not  with  regard  to  the  equi- 
nodtal,  its  latitude  having  been,  at  all  times, 
two  degrees  fouth.  From  this  he  concluded, 
that  this  motion  of  the  fixed  ftars  was  a  revo- 
lution about  the  poles  of  the  zodiac  ;  of  this, 
however,  he  bad  ibme  doubt,  being  not  quite 


latisfied  with  the  perfefi  precilion  of  die  ob> 
fervations  of  Timocharis,  and  not  odiivinced 
that  the  time  between  the  obfervations  Ti- 
mocharis and  his  own  had  been  enough  to  g^ve 

him  the  opportunities  of  a  pcrfeft  evidence. 
I'o  this  Ptolemy  adds,  that^  tor  his  own  part, 
having  had  the  opportunity  of  a  number  of 
obfervations  made  in  a  long  courie  ui  ycarK 
iince  the  time  of  Hipparchus,  and  havbg 
found,  accoidii^  fp  all  thofe  obfervations,  the 
motion  of  the  fixed  flars  the  fame  that  Hip- 
parchus found  it,  he  was  afl'ured,  that  the  fad 
was  as  that  author  had  fuppofed  it,  and  that 
the  fixed  Itars  did,  in  reality,  perform  revolu- 
tions about  the  poles  of  the  zodiac.  In  this  he 
was  the  more  coniirmed,  bccaule  the  didaiKes 
of  thofe  fins  in  latitude,  from  the  great  circle 
deferibed  about  the  pdes,  appeared  to  be  die 
feme  with  thofe  determined  by  Hipparchus, 
except  for  veiy  litde  andinconfiderable  difilr- 
ences,  which  were  the  natural  refult  of  the 
fmallclt  errors  in  the  obfervations. 

It  is  by  no  means  thus,  continues  Ptolemy, 
with  the  diftanccs  of  thcfc  ftars  from  the  equi- 
noctial i  uiuic  winch  arc  la  die  hemifphcre 
from  the  wiitmr  feiiHce  to  the  fummer  folflice, 
thtt  is,  fnm  die  commencement  of  Capricom 
to  that  of  Cancer,  bdilgalways  more  and  more 
toward  the  nordi,  and  that  of  the  oppofite 
fiars,  in  the  oppofite  manner,  more  9nd  more 
meridional ;  but  this  is  in  fuch  manner,  how- 
ever, that  thofe  ftars,  which  are  ncardl  to  the 
points  of  the  equinoxes,  have  a  greater  motion 
of  declination  than  thulc  which  arc  near  the 
points  of  the  Icdfiicet.  This  he  confinns  hf  ' 
obfervations  which  hunl^had  made  on  many 
of  die  iixed  ftars,  and  which  he  compared 
widi  thofe  of  Ariftillus,  Timocharis,  and  Hip- 
parchus. As  to  the  quantity  of  the  motion  of 
the  fixed  ftars  in  longitude,  tliey  could  not  de- 
termine it  otherwiie  tlian  by  the  coin  pari- 
fon  of  different  obfervations  talcea  at  the  dif- 
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tancc  of  a  great  nuiVibcr  of  years.  I  lipnnrchus, 
who  lived  about  a  lunnhul  ami  t w, Mtv-ci_,ht 
years  before  ihciiute  of  tiie  Ciuilliiiii  ;tra, 
found,  according  to  the  report  of  Ptolemy, 
tbat^  in  his  tune,  the  SpicaVirginis  was  fix  de- 
gltcs  diftant  from  the  equinodia>  point,  con- 
trary to  the  ortlt  r  of  the  figpiSi  Timocharis, 
one  hundred  uui  fifty- five  years  before,  had 
found  it  at  the  di (lance  of  eight  degrees  from 
Libra  in  the  fame  direction  ;  from  whence  it 
appeared  that  this  Itar  had  run,  in  the  fpace  of 
one  hundred  and  6hy-five  years,  two  degrees 
accoc^ng  to  the  courfe  of  the  figns,  and  this 
he  obfervedhadhqipened  in  die  lame,  or  veiy 
nearly  the  fame  manner^  €o  all  the  rdft  of  die 
fixed  ftars. 

According  to  this  obfer\'ation,  the  motim  of 
the  fixed  (brs,  in  longitude,  appeared  to  be  at 
the  rate  of  a  degree  in  twenty-feven  years 
and  a  half  i  but,  in  the  place  of  this,  Ptolemy 
allows  them  a  motion  onHj  of  one  degree  in  an 
hundred  years  i  this  was  accocd&igto  die  fend- 
ments  of  Hipparchus,  who,  as  he  fays,  ob- 
ferved,  in  genera!,  that  the  fixed  ftars  had  a 
motion  but  of  an  hundredth  part  of  a  degree 
in  a  year,  or  of  three  degrees  in  three  hundred 
years.  To  confirm  this  opinion,  he  alTcrts, 
that,  in  the  fccond  year  of  the  reign  of  Anto- 
iiine,  that  is,  in  the  hundred  and  ihirty-tiijhLh 
year  after  dw  birth  of  Chrift,  the  Cor  Leonis, 
or  ftar  called  the  Lion's  Hear^  was  two  de- 
grees and  thir^  minutes  from  diat  lign ;  and, 
at  the  diftancc  of  thirty-two  degrees  ajid  thii  t)- 
minutes  from  the  point  of  the  fumnier  folflice. 
Hipparchus  had  found  it,  at  the  the  di:iancc  of 
one  hundred  and  twentv-cight  yc.ir^  before  tlic 
birth  of  Jtfus  Chnlt,  at  twenty-nine  degrees 

and  fifty  minutes  of  Cancer;  fi>  dut,  in  the 
fpace  of  two  hundred  and  fixty-five  yean,  or 
diereaibout,  which  had  palled  between  the 
fling  of  Hipparchus*s  obfcrvadons  and  his,  thi.s 
flar  bad  advanced  two  degirees  and  for^  ni- 


nutes,  which  is  pretty  nearly  at  the  rate  of  one 
degree  in  one  hundred  ycai^s.  He  adds  to  ihis^^ 
that,  according  to  die  obfcrvations  which  he 
hadmade  on  the  Spica  V'iipnis,  and  fevtrat  ' 
other  ftars  of  the  asodiic,  he  found  that  die 
fixed  ftars,  in  general,  had,  from  the  time  of 
Hippardius  to  his  own,  ;'.dvanccd  about  two 
decrees  and  fo:ty  minutes  according  to  the  or*- 
dcr  of  the  figns. 

Now  to  deduce  the  apparent  motion  of  the 
fixed  iiar^  in  longitude,  from  the  true  princi- 
ples, and  Gonfidlv  what  it  is,  as  wdl  as  to 
what  it  iSt  owing,  let  us  compare  thefe  obfer* 
vadons  of  Hipparchus,  who  dderves  die 
greateft  fevour  for  diem,  with  fuch  as  have 
been  made  at  or  near  the  prcfenttime.  As  the 
Spica  Virginia  and  the  Cor  Leonis,  are  con- 
fpiciK-us  iiarb.,  being  both  of  the  firft  matrni- 
tudc,  and  alfo  of  the  number  of  the  brightelt 
of  the  fixedftars  i  Hipparchus  oUerved  the^ 
die  iirft  at  die  diftance  of  fix  degrees  ftom  dM 
point  of  the  autumnal  equinox,  contcaiy  to 
the  order  of  the  figns ;  that  is,  in  other  wordt, 
at  twenty-four  degrees  of  Virgo,  and  the  other 
at  twenty-nine  degrees  and  fifty  minutes  from 
the  point  of  the  fununcr  foUtice,  or  from 
Cancer. 

According  to  obfcn  ations  made  in  the  moft 
accurate  and  careful  manner,  die  Spica  Vir- 
ginis  was,  in  the  begiiining  of  the  year  one 
thoufand  feven  hundred  and  thirty-ci^lit,  at 
twen^  dc^ees  eleven  minutes  and  ibr^-fivc 
feconds  diftancc  of  Libra.  The  difference  of 
this,  from  twenty-four  degrees  of  Virgo,  is 
twenty-fix  degrees  eleven  minutes  and  forty- 
five  feconds  ;  which,  being  divided,  accordin<»' 
to  the  term  of  one  thousand  eight  hundred  and 
fixty-fuc  years,  the  interval,  between  the 
time  of  Hipparchus's  obfervadon  and  the  year 
one  tliouland  feven  hundred  and  thir^-i^t, 
ihewsdie  annual  movement  of  this  ftar  to  have 
been  at  ibe  rate  of  fifty>iiiinutes  and  thirty- 
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l>vo  thirds.  The  CorLeonis,  obferved,  with 
the  fame  accuracy,  in  the  year  1738,  gave 
twenty-iix  degrees,  eleven  minutes,  and  forty 
feconds  for  the  difference,  which  being  re- 
duced to  years,  allows  fifty  feconc^  and  fifty 
thlrdft  fot  die  annua]  motion  i  die  dUference 
between  die  two  is  dMrefore  only  eighteen 
leconds,  and  dieiefoit  taking  die  middle  poim 
between  thefe  two  detcmii; n  it  ons,  we  (hall 
finJ  the  motion  of  the  fixed  flars,  according 
to  the  obfervations  of  Hipparchus,  at  fifty 
feconds,.  and  forty-one  thirds  annually,  and 
at  the  rate  of  one  degree  in  twenty-one  years, 
and  a  few  days. 

This  does  g;reat  honour  to  Hipparchus; 
iNit  an  exaft  obfervationi.  in  comparifim  with 
diole  of  Ptolem/,  does  not  fi>  petft^y  and 
aoctint^agpee  with  his  peculiar  opinion.  By 
comparing,  the  places  of  Aldebaran  and  An- 
tares  at  this  time,  with  thofc  which  he  has 
fixed,  according  to  his  own  obfervations,  it 
appears,  that  the  diftances  are,  as  in  the 
former  obfervations,  of  the  Spica  Virginis, 
mid  Cor  Lconis  of  Hipparchus,  litde  diffisfont 
from  one  another;  but  in  taking  the  middle 
quantity  in  dus  cafe,  in  die  (ame  manner  as 
in  the  other,  we  find  the  motion  of  the  fixed 
fiaia,  refulting  froni  the  obfervations  of  Pto- 
lemy, to  be  at  the  rate  of  fifty-two  feconds, 
and  forty-fix  thirds  in  the  year,  or  at  about 
the  rate  of  one  degree  in  fixty-eight  years, 
and  three  months.  This  is  a  quantity  very 
different  from  what  Ptolemy  himftlf  aiTigned 
diem  when  he  gave  dieir  modon  at  the  rate 
of  one  dcfi^  in  one  hundred,  years,  and  ap- 
proaches much  nearer  to  that  which  refults 
from  the  obfeivations  of  Tiinocharis,  com- 
pared with  thofe  of  Hipparchus. 

Thefe  obfervations  of  Ptolemy  have  been 
followed  hy  thofc  of  Albatcgnius,  who  lived 
'  at  about  icven  hundred  and  forty-one  years 


after  him,  and  one  hundred  and  feventy- eight 
years  after  Chrift,  and  his  were  extremely 
accurate,  as  appears  by  comparifbn  ;  and  from 
his  time  to  that  of  Tycho  Brahe,  there  wei-c,  * 
at  diffiarent  periods,  many  more  obfervations 
made  on  the  places  of  die  fixed  ftars :  and  ui 
the  year  one  thoufand  and  fix  hundred,  TycKo 
publiflied  his  ,own,  which  are  extremely 
accurate.  On  comparing  the  obfervations 
of  Albatcgnius,  the  refult  is,  that  the  motion 
of  the  fixed  ftars  is  fifty-one  feconds,  and 
thirty  -one  thirds  a  year,  which  is  about  a  de- 
gree in  feventy  years  i  and  Tycho  Braclic's 
own  let  it  at  the  rate  of  fifty  feconds,  and 
diiity-nine  diirds,  taking  the  mean  of  the  ob- 
fervation  for  either ;  this  latter  account  makca 
the  motion  of  the  fixed  ftars  in  longitude  to 
be  at  the  rate  of  one  d^ee  in  feven^-one 
years  and  fix  months. 

It  is  to  no  purpofe  to  compare  the  obfen'a- 
tions  of  the  fixed  ftars,  made  fince  the  time 
of  Tycho,  with  thofc  made  at  prdcju  by  our- 
felvcs,  for  the  diftance  of  time  elapfed  is  not 
enough  to  finrn  any  regular  judgment ;  but 
it  appears  by  die  repeated  comparifon  of  diolc 
<  f  Hipparchus,  Ptolemy,  Albategoius, 'and 
Tycho,  with  thc^e  of  our  own  time,  it  is 
plain,  that  the  apparent  motion  of  the  fixed 
ftars  in  longitude  is  about  a  degree  in  between 
feventy  and  fcv  cnty-onc  years  ;  and  if  any 
thing  lurther  be  to  be  added  on  the  occafion, 
it  is,  that  die  modon  of  them  appears  to  be, 
if  any  thing,  Ibmewhat  flower  at  this  dme  than 
it  was,  fb  at  leaft  leem  to  fay  the  companion 
of  the  later  obfervations.  However,  to  give 
the  nif  ift  fair  general  rule  that  can  be  coUe^led 
from  fuch  a  multitude  of  cbfcrvation'^,  made 
at  fuch  difhnt  times,  it  fecnis,  that,  to  fpeak 
in  whole  numbers,  we  ou^ht  to  fay,  the 
apparent  motion  of  the  lixed  Itars  in  longitude, 

is  at  the  rate  of  one  degree  in  feventy  years. 

Motion 
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Motion  tftheSmt  tatb  regard  ta  Ae  Eardf. 
It  has  been  die  cuflom  widi  aflronomers  to 

attempt'dctermining  the  mean  motion  of  the 
'  fun,  before  they  had  laid  down  rules  for  af- 
certaining  his  -inparent,  or,  as  fome  call  it, 
his  true  niouoxi  i  but  it  is  better  not  to  have 
fo  mudi  to  be  ftippofed.  Theinoft  imdligiblc 
method  of  treating  a  fubjed  to  daofe  who  are 
not  before  aoquainted  with  it)  is  to  begpn' 
with  diings  the  moft  known  and  moA  fami- 
liar, and  pals  on  from  fuch  to  thofc  which 
are  Icfs  known,  and  more  abftrufe.  It  will 
be  the  mofl  eligible  method  therefore  to  begin 
htrc  with  the  motion  which  the  fun  feems  to 
defcribe  to  our  Icnles,  and  which  i^  called  by 
§omt  hb  true,  and  hj  other  his  apparent  mo- 
tion. 

The  moft  plain  and  cafy  way  of  detemun- 
ii^  what  is  the  true  or  i^iparent  motion  of 

the  fun  is,  to  obfcrvc  every  day,  for  a  confi- 
derable  time,  the  centre  of  the  fun  in  its  meri- 
dian altitude.  This  may  eafily  be  done  by 
means  of  a  quadrant,  or  a  triiomon,  the 
height  of  which  is  known,  and  which  will 
trauiinit  the  image  of  die  fbi  upon  an  hori- 
zontal  plane.  This  hci^  is  lo  be  correAed 
aooofding  to  die  ndcs  of  refiradiom  and  pa- 
fallajCy  and  diere  wiU  dien  be  known  die 
true  height  of  the  centre  of  the  fun  at  its  paf- 
fagc  through  the  meridian.  We  arc  then  to 
take  the  difference  between  the  true  height 
of  the  centre  of  the  fun,  and  that  of  the  equa- 
tor ut  ttic  place,  where  the  obfervation  is 
made,  whidi  we  know  tobe  tbe  complement 
x»f  die  height  of  die  pole,  and  we  ihall  have 
ICS  dedinadon,  which  wiil  be  north,  when 
die  fa^^t  of  the  fun  is  greater  dian  diat  of 
the  cx{uator,  and  Ibttdl  when  it  is  leis ;  when 
this  is  done,  the  common  method  of  refolving 
fpherical  triangles  does  all  the  reft.  In  the 
fame  manner,  the  longitude  of  tlic  fun  may 
be  known  for  the  day  following,  or  for  any 
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odter  day  required ;  and  taking  die  di^^Nenei 
between  diefe  two  longitudes,  we  fiiaU  have 
the  meafure  of  the  apparent  modott  of  the 
fun  for  any  required  time* 

MOVEMENT,  Firjl.   A  term  ufcd  by 
fome  of  the  writers  on  aftrononiy  in  oar  len- 
guage,  to  eiqirefi  the  apparent  diurnal  levtK 
ludon  <^  die  heavenly  bodies  about  dus  eardi  ^ 
this  is  univetfal,  and  alike.    In  rcfpeft  of  aB 
their  annual  revolutions,  or  Uiofe  ofanyodier 
period,  whether  apparent  or  real,  they  are  not 
regular,  nor  are  they  fo  obvious  ;  this  includes 
even  that  of  the  fun  itfeil.    The  term,  fr/i 
nutUn,  by  which  this  is  expref&d,  is  not  the 
invention  of  diofewriten  of  our  own  nation 
whoufeit  We  meet  widi  tenns  of  die  tee 
import  amor^  the  eariieft  Gie^  and  I^dn 
writers,  and  indeed,  in  confideration  of  ito 
meaning,  it  was  much  more  likely  to  be  die 
offspring  of  their  conceptions  than  of  ourc. 
The  occafion  of  the  term  was,  that  this  motion 
was  uiiderltood  tobeovringto  themovemcntof 
what  th^  called  tbe  primum  mobile,  and 
dierefere  die  origuial  motiMi  of  die  heavens. 

Thb  was  fo  obi^ous,  diat  it  was  impofllble 
for  any  to  mift  obforving  it.  The  cfied  of  it 
was  to  be  foen  in  all  the  ftaiS}  butthefe  be- 
ing like  one  anodier,  might  not  be  remaHud 
enough,  as  feparate,  to  point  it  out,  till  they 
were  formed  into  conftellations.  But  before 
this,  or  any  other  attempt  in  aftronomy,  or 
any  cuiifideration  of  the  flars  at  all,  the  fun 
muft  (hew  this,  for  whoever  (aw  him  rife 
one  day,  faw  him,  after  running  the  whole 
concave  of  die  heavens,  let  at  a  certain  hoar, 
and  at,  or  near  the  return  cf  die  fame  hour, 
at  vHlich  he  rofe  before,  after  having  been  hid 
fo  long  under  the  earth,  rife  again.  HL^  fctting 
muft  be  alfo  obferved  tn  the  fame  manner  to 
be  at  a  rer-ibr  period,  and  at  whatfoever  time 
of  tnc  day  he  was  obferved  to  be  at  the  highefl 
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part  of  the  heaven,  or  in  any  odier  fixed  and 
obTerred  point  of  it»  predfdy  at  that  tinie» 
the  nejt^  dajr  he  was  found  to  be  at  die  fiune 
point;  Nodung  could  feem  ib  dear,  as  it 
muft  appear  from  this,  that  the  fun  every  day 
revolved,  or  run  round  the  earth  ;  ic  was  a 
mirtake  indeed,  for  it  was 'the  earth'  niotion 
on  her  own  axis  that  occaiioneti  it ;  but  ftill 
that  niotion  being  unknown,  nothing  oMild 
appear  (b  plain  as  tliat  the  fun  ran  found  the 
earth  in  dte  fpaot  of  four  and  twen^  hours. 
Fran  this  oUmtion,  it  waa  eify  to  cany  on 
the  examination ;  and  the  confequence  pro- 
bably was  the  perceiving  firft,  that  the  moft 
confpicuous  of  the  planets  performed  the  fame 
revolution  in  the  i.iniL  time  :  after  his,  that  the 
reft  of  the  planets  did  lo  ;  and  hnaiiy,  that  all 
the  ftan  did  the  fiune. 

What  appeared  ibgownl,  muft  be  aUowcd 
fiune  genera]  caufe,  and,  accccding  M>  the 
eftablilhed  opinion  of  thofe  times,  no  caufe 
was  Q>  general,  or  fo  proper  to  produce  it,  as 
that  of  the  imagined  primum  mobile.  This 
general  revolution  therefore  cf  all  the  ftars, 
planets,  fun,  and  moon,  roun  i  about  the  earth 
in  the  fpace  of  twenty-four  liours,  was  called 
the  motion,  depending  on  the  primum  mo- 
bile, and  thence  die  fiift  niotion. 

It  was  one  of  the  fiift  principles  in  &ofe 
lanes,  that  the  earth  flood  ftil],  and  was 
fixed  in  the  oentre  of  the  univede ;  diis  was 
veiy  natural  to  a  firil  obfervation,  and  while 
it  was  received,  and  while  lltde  more  than 
this  diurnal  revolution  of  the  feveral  heavenly 
bodies  was  obferved,  it  was  impoffible  to  guefs 
at  any  other  iyftem.  Could  but  the  tirit  hint 
have  been  g^ven'ooncemiflg  the  ny>tion  of  the 
caith,  people  of  this  penetiacion  would  foon 
have  known,  that  the  appeaiauices  they  &w 
would  equally  be  fecn  whether  it  were,  that 
die  wnole  fykaa  of  the  heawent  did  nmiw 
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daily  round  the  cardi  in  the  dirotton  in  which 
they  appeared  to  do  ib,  or  die  earth  itfelf  * 
turned  round  upon  its  own  ^xls  by  a  motion 
in  a  contrary  dire^on.  This  is  indeed  the 
cafe;  for  the  earth  is  now  known  to  have  this 
revolution,  and  what  is  called  the  firll  mo- 
tion is  known  to  be  owinj?,  not  to  any  thing 
tiiat  really  paiTcs  in  tlie  neavcas,  but  to  a  re- 
volution of  die  earth  idclf.  The  ftnfes  alone 
of  the  andents  could  not  lead  them  to  dilbo- 
verthis;  for  tothelenlcs,theefledisexa£Uy 
die  &nie,.  whether  die  hexTOW,  widi  all  their 
furniture,  do  revolve  round  the  earth,  or  the 
earth  move  round  of  itfelf.  The  fucceeding 
obfervations  of  motions,  bclidc  this ;  of  mo- 
tions which  were  particular  to  each  of  the 
heavciily  bodies,  and  winch  liiey  did  not 
agree,  as  in  this  geneni  liseming  one,  Hrft 
led  to  the  dilcoveiy  that  diis  was  only  appa- 
rent and  what  oould  not  have  been  made 
out  by  the  fenles,  was  a  diicoveiy  of  the  rea- 
fon. 

It  was  difcovered  then,  that  the  fixed  Hats, 
and  that  the  fun  abfolutely  flood  ftilJ,  retsun- 
ing  their  place  for  ever  m  the  heavens,  and 
that  the  planets  revolved  round  this  fun.  It 
was  found  afterwards,  by  additionji  (-bierva- 
tions,  that  dus  earth  itielf  moved  alfo  round 
the  fiui,  peifonning  dmt  revolutioii  in  the 
compals  of  a  year.  But  diis  was  fitteign  to 
the  coofideiation  of  the  apparent  modon  of 
the  heavens,  as  perfonning  their  diurnal  revo- 
lution :  this  required,  in  order  to  explain  it 
at  all,  that  revolution  of  the  earth,  upon  it^ 
owji  axis,  which  was  made  a! I  tlie  while 
that  It  was  runmng  its  aiuiuai  courfe  ;  which 
was  made  each  time  in  the  oourfe  of  twenty- 
four  hours,  and  on  which  akme  the  rifing  and 
fetting  of  the  fun,  widi  odier  themi^  obirio^ 
appearances  in  die  heavens,  depende^«. 

To  explain  this»  they  began  to  ddincaie 
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the  e4irth  on  paper,  and  to  rcprcl'cut  it  in  a 
nuimcr  mor€  ftriking  to  the  eye  by  a  globs, 
lltrough  this  ^obe  they  rcprcf(»»ed  an  imagi' 
nary  line  to  pais  from  one  furface  to  the 
odier^  and  through  Ac  centre  i  this  line  they 
call  the  axis  of  the  earth,  round  which  it 
turns  in  the  compnfs  of  twenty-four  hours ; 
all  the  time  that  it  ii  making  its  great  circle, 
or  annual  revolution.  On  that  great  one  de- 
pends tlie  year,  and  that  has  been  already 
ipoken  of  in  its  place.  On  this  lell^  de* 
pendi  the  return  of  day  and  ni^t,  and  the 
apparent  motion  of  the  heavens  called  the  firft 
motion  *,  this  therefore  is  the  place  of  explain- 
ing th:it.  This  axis,  or  line,  continued 
throuL'h  the  earth,  is  the  line  round  which 
tnc  revolution  is  made,  aJid  as  the  two  points 
at  which  it  touches  the  furface  are  of  great 
importance  in  rdation  to  die  fyftem,  they 
are  diftinguiihcd  by  a  peculiar  name,  and 
cdlled  the  pdes  of  the  earth.  Thefe  termi- 
nate die  two  extremities  of  their  axis,  and 
the  one  of  them  is  what  we  call  the  north, 
the  other  the  fouth  pole.  Next  after  tlicfc, 
it  became  proper  to  conceive  a  circle,  that 
fliould  encompafs  the  earth  exadUy  in  its 
middle.  This  circle  b  imaginary,  as  well  as 
ibok  joints  i  but  we  icnow  exa£Hy  the  place 
wfaeie  it  is  concnved  to  be.  This  dieaftro- 
nomeia  call  the  equator,  and  the  vulgar  the 
line  }  it  etKompaifes  the  whole  globe  of  the 
earth,  and  that  at  equal  dlftajices  from  the 
north  and  fouth  pole,  i'hus  was  the  gene- 
neral  diviln.n  of  the  earth,  made  into  two 
equal  parts,  the  one  north  of  the  line,  or  the 
'  equator,  and  the  od)er  ifoudi  of  it ;  and  when 
in  navigation  the  (hip  paflfes  over  the  equa> 
tor,  the  expreffion  is,  dtat  it  crolles  the  line. 

When  a  beginning  was  dius  made  of  points 
and  circles  conceived  upon  the  earth's  furface, 
it  was  as  eafy  to  proceed,  as  it  was  neceiTary 
to  do  fo>  in  on|er  to  explain  any  of  the  hea- 
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vcniy  revolutions,  or  but  to  talk  ntionaltf 
about  them.  The  earth,  we  fee,  was  thus^ 
in  general,  divided  into  two  hemifpberes,  a 
north  and  a  fouth,  by  the  equator }  it  was 

neceflary  to  divide  it  on  many  occafions  again 
into  two hcmifphcres,  ancaftern  ami  a  weftem, 
by  fome  other  circle.  To  this  purpof'c  was 
invented  the  meridian,  whicl;  is  not  like  the 
equator,  fixed,  or  always  the  fame,  and  only 
one,  but  was  fuited  to  any  place,  and  was  con- 
ceived at  pleafure  by  any  peiibni  the  equator 
therefore  was  at  times  the  iame,  it  was 
but  one  and  the  (kmc  equator  of  the  earth. 
The  meridian  was  different  in  every  place : 
there  might  be  conceived  a  thoufand  as  well 
as  one,  and  it  was  not  the  nieridinn  of  the 
earth,  fpcaking  of  it  fuigly,  but  it  was  pro- 
perly exprefied  by  the  term  meridian  of  this  or 
that  place. 

This  line,  or  in  proper  terms,  the  n^iaa 
line  of  any  place,  is  a  cirde  conoetved  to  be 
drawn  round  tlie  whole  ^obe  of  the  earth  in 
the  manner  of  the  equator,  but  in  a  diredioii 
exa£lly  tjppofitc,  as  that  is  between  the  two 
poles,  aiui  at  equal  diftance  from  iiwm  both; 
this  is  drawn  through  tliem  both,  and  be- 
comes tlie  meridian  of  the  place  for  which  it 
is  named,  by  beii^  fo  drawn  as  to  pafi 
through  that  place  in  its  courfe. 

After  this  anodier  drde  is  conceived,  tiiat 
is,  the  horiaon,  a  circle,  in  the  centre  of  which 
the  perfon,  whole  hoiison  it  is,  (lands.  This, 
like  the  mfcridian,  is  variable,  and  there  may 
be  as  many  horizons  as  meridians.  As  thf  me- 
ridian becomes  the  meridian  of  any  place  from 
itspailing  through  that  pi^cc,  io  the  horizon 
becomes  tfaeboiiEon  of  a  particular  place  by 
evtry  wiqr  Itiiroundbg  it.  it  be  a  dide, 
whofe  plane  pafles  dtrough  die  place  where  the 
feet  of  the  perfon  (lands,  and  is  extended  to 
the  heavens,  it  k  called  the  fenfiblc  horiz^^n ; 
if  it  be  a  circle,  whoie  plane  pafli»  through  the 
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^toMt  of  theeaith  parallel  to  that  place,  it  is 
eaDed  die  rational  horizon.  But  thefe  (fo  m* 
menfe  it  the  diftance  of  the  (lany  heavens)  co- 
ilfeide,  and  become  the  iame  thing  at  the 

-Ibrs. 

It  will  appear,  from  this  account  of  thefe 
two  circle5,  thai  the  meridian  of  any  place 
cuts  the  horizon  of  that  place  at  right  angles.' 
By  this  are  marked  upon  die  horizon  die  north 
and  thefoutfa  points,  and  the  whole  g^obe  of 
die  earth  is  divided  by  it  into  two  hemifphcfes, 
the  eaftcm  and  the  wcftern.    In  order  to  un- 
derftand  the  books  on  thcfc  fubjcdb,  it  is, 
however,  ncceflary  to  obfervc,  that  not  this 
whole  circle,  but  often  only  half  of  it,  is 
meant  by  the  term  meridian,  as  it  occurs  in 
die'Aveial  writen.  The  two  poles  of  die 
cauA  tie  the  two  points  lliioii£^  whidk  this 
dide,  be  it  dravm  for  what  place  it  will,  muft 
paftt  odierwife  it  is  not  a  men'dian.  Now 
thefc  two  circles,  being  at  equal  diftance  on 
Ac  furface  of  the  globe,  divide  any  circle  of 
the  ^\ohe  that  pailes  through  them  into  two 
femicircies.    The  one  of  theie  Icmicircles  is 
then  dravm  through  the  place  whofe  meridian 
it  is,  and  that  femidide,  in  which  die  pbce 
flanda,  ia  underflood  to  be  die  meridian  of  the 
'  place  when  only  one  of  the  two  femicircles  is 
called  by  the  name  of  the  meridian.  The 
other  fcmicircle  palTcs  through  that  point  on 
tjie  furfacc  of  the  earth,  which  is  exadlly  op- 
pofite  to  the  place  whofc  meridian  the  whole 
is,  in  general,  faid  to  be,  or  whence  die  other 
feaucbdeia,  denominated. 

When  we  eonfidcr  only  tHb  iemiciicle,  in 
which  the  place,  ^adiofe  meridian  it  is,  ftands, 
as  a  meiidlant  we  fay,  that  all  odier  parts  of 
the  earth's  furface  within  that  compafs,  and 
being  under  that  fcmicircle,  that  is,  all  other 
places  through  which  it  pafi'cs,  as  it  docs 
through  that  for  which  it  wus  drawn,  lie  un- 
do: die  £uhe  flieridi4tt*   When  tlie  one  ieml- 
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circle  is  thos  dignified  with  the  name  of  dit 
whole  circle,  and  that  in  which  the  place 
(lands  is  called  the  meridian,  the  other  half  of 
the  fame  circle,  pafling  over  the  fevrml  oppo- 
fite  parts  of  the  earth,  is  calle«i  the  oppi  lu^ 
niciidian  i  or,  by  fome,  the  oppolke  part  of 
the  metidian.  This  neoelTarily  arifts  from 
taking  a  part  under  the  name  of  the  whole* 

We  ihaU  now  be  in  the  way  of  undcrAand* 
ing,  in  aniKher  manner,  what  is  called,  by 
the  antients,  the  firft  motion,  and  was  by 
them  conceived  to  be  owing  to  the  motion  of 
all  the  heavenly  bodies  round  about  this  earth. 
It  has  been  already  obfcrved,  that,  whether 
the  whole  frame  revolves  round  about  the  earth, 
or  die  eardi  icvolm  about  upon  its  own 
axis  in  a  eontnuy  diredioa  to  diat  in  which 
die  heavenly  bodies  are  fuppofed  tomove^  di« 
confequence  wilfbe  the  fame  to  a  perfon  living 
on  this  globes  that  is,  he  will,  in  cither  cafe, 
fee  the  fun,  moon,  and  ftars  rife  and  fet,  and 
as  all  things  on  the  globe  move  with  him, 
he  will  not  be  able  to  diftinguifh  w  hether  it  be 
the  heavenly  bodies,  or  that  globe,  that  moves. 

Now  having  obferved,  diat  die  axb*  of  die  . 
eaidi  is  a  fixed  line,  and  the  poles  of  die 
eardi,  which  are  the  points  that  ternuxutethat 
line,  are  alfo  fixed  ;  if  the  place,  the  meri- 
dian of  which  was  taken,  be  alfo  a  fixed  (pot 
upon  the  earth,  a  city,  a  tra£l  of  land,  or  a 
building,  that  being  hxcd,  and  the  poles  fixed, 
the  meridian  is  alfo  a  fixed  circle  ;  for  ns  it 
mult  nccelTarily  paii  tlirough  that  pkcc  and 
diofe  poles,  it  muft  be  invariable  in  its  own 
pofition :  tberelbie^  die  earth  making  a  revolu- 
tion about  its  own  axb  in  twenty-four  hows, 
this  meridian  ttitift  make  a  revolution  alfo  with 
it,  and  that  conftantly,  certainly,  and  equally. 
The  fun's  landing  ftill  In  its  place,  its  rifmg 
and  fcttirtg,  and  all  thoff?  other  appearances, 
which,  in  compliance  to  cuttom,  and  the  or- 
dinary form  of  fpcaking,  we  call  by  pcculnr 
Xx  *  naaev 
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jiameSf  9/&  iC  they  wore  fixed  things,  muft  be,  j 
in  confcquencc  r  f  tl-,c  earth's  revolution,  dc-  ' 
pcrident  on  it.  Nuw  this  revolution  being 
jiLi  iurmcd  in  twenty-four  hours,  tlic  place  for 
u  liicli  a  meridian  was  conceived,  and  together 
with  itthatmeridian,  finceitisin  conlequence 
of  what  has  been  already  fiud,  a  fixed  l^ibg, 
maft,  atfomc  part  of  thofe  twenty-four  hours, 
or  infome  period  of  that  revolution,  be  brought 
to  jioint  at  the  fun,  and  whcne\  er  they  do  fo, 
i:  is  then  noon  at  that  place.  In  this  cafe,  not 
only  this  particular  place  for  which  the  meri- 
dian was  drawn,  but  all  thofe  other  places 
which  lie  in  the  fame  remictrcle  in  which  it  is, 
will  alio  poi^.  diredly  at  the  fun  at  the  f9ine 
riionient,  and  in  it  will  confequently  be  noon 
in  all  thefe  places  at  one  moment,  or„  the 
mid-day  of  all  thefe  places,  fttuated  under  the 
fame  meridian,  is  the  fame.  This  is  plain 
from  hence,  that,  if  the  circle  were  continued 
up  to  the  heavens,  it  would,  at  that  inftant, 
pafs  through  the  centre  of  the  fiin,  and  diat 
equally,  from  all  thofe  places,  bccaufe  it  is  the 
iamt  circle  with  refped  to  all. 

When  we  have  cxtenc'cd  the  meridian  of 
any  place,  or  the  plane  of  that  circle  which 
we  conceive  to  pafs  through  any  place,  and 
through  the  poles  of  the  earth  up  to  the  fun, 
we  fhall  find  it  eafy  to  conceive  all  the  reft, 
that  is,  the  refult  of  this  fuppofcd  revolution 
of  tbcftars,  called  die  firft  motion.   We  fup- 
pofe  the  meridian  of  «  place  a  circle,  the  plane 
of  which  is  continued  to  the  fphere  oi  die  fixed 
ftars.    We  fee  that  this  mendian,  pafTmg 
through  three  fixed  points  on  the  earth's  fur- 
face,  i?  a  fixed  thing,  and,  in  the  revolution  ot^ 
the  caith  round  its  axis,   mull  be  carried 
with  it.    As  it  theicfore,  in  the  ioiincr  obier- 
vati'jii,  (o'ice  in  lis  revolution)  is  pointed  di- 
fedly  at  the  fun,  fo,  being  extended  to  tlie 
ftany  heaven,  it  is  once,  in  each  revolution  of 
thecaitfi,  alfe  pointed  dlredly  at  eveiy  ftar 


in  that  heaven  ;  t'lc  ilar  h,  at  that  moment> 
faid  to  be  in  its  meridian  with  rrfpe£t  to  titat 
place  i  and  aihonomers,  ihougii  they  mean 
this,  yet,  fpcaking  according  to  the  aGca^ 
tomed  forms,  ufually  exfners  diemfelves  ia. 
temis  that  Iky^  the  ftstr  comes  to  its  meridaiiL 
at  fuch  an  hour,  meaning,  that  tlie  meri(£ad«» 
^ing  carried  round  with  the  earth,  points  at 
that  ftar  at  fuch  an  hour.  Thus  we  fee  in  how 
eafy  a  manner  ihis  tirft  motion,  or  the  appa- 
rent revolution  of  the  itars  and  fun  round  .ibuut 
the  earth,  may  be  accounted  for  by  the  fuuple 
revolution  of  the  eardi  ttfelf  abmit  its  ajus.. 
We  have  fince  feen  it  proved,  that  die  eaitb. 
makes  an  amiual  revoluiioQ  muad  the  fiui  ^ 
and  if  we  win  only  look        a  bowl  diat  is 
thrown  forward  on  a  green,  and  fee,  that  vhilor 
it  is  making  its  greater  journey,  or  running 
toward  the  place  to  wliich  it  is  thrown,  it  all 
the  while  is  turning  fwiftiy  round  upon  itielf,, 
that  is,  upon  its  own  axis,  we  Ibali  very 
ealHy  conceive  how  thb  eard),.in  its  giMt  re^- 
volution,  or  courfe  round  the  fun,  peifonns,  aft 
the  lame  time,  its  ^umal  revolution  about  ita. 
own  axis,  inconfequenceofwhich  the  fun  and 
fiai  s  rife  and  fet,  and  day  and  night  are  made*. 
Although  it  might  not  occur  at  firft  to  the  .7n- 
ticnts,  that  the  earth  had  any  motion,  bccaufe 
living  themfelves  upon  it,  and  leeiriL'  all  things 
move  with  it,  they  could  have  no  lenie  of  its 
having  fuch  motion,  yet,  when  the  fufpicion 
was  oDce  Ifauted,  nothing  could  appear  to  na- 
tural, nor  wy  diing  fo  reafenable* 

A  man  in  a  fliip,  earned  along  by  a  bcilk 
gale  in  a  diredion  parallel  to  a  fliore  at  no 
great  diftance,  while  he  keeps  his  eye  upr*n 
the  dcek,  the  nuJl,  the  LlUs,  or  ;uu'  thlr:^ 
ahuut  him  ni  the  fliip,  that  is  to  lay,  wliilc  he 
fees  notliing  but  fome  part  of  the  vcUel  on 
board  of  whidk'he  is,  and  confequcntly  every 
part  of  which  moves  with  him,  atdiouj^  duit 
Hup  goes  on  ever  A  fwifUy»  irill  not  peronve 

that 
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that  it  moves  at  sH.  Let  him,  after  this,  look 
•to  the  Ihore,  and  he  will  fee  the  houfes,  trees, 
■and  htUs  mo  fnoi  him,  ft  <lire£Hon  contnuy 
4o  the  motbn  of  thevcflcl  ( and  iiqipofiiighiin 
infbimed  hy  no  former  opinion,  it  will  be  na- 
tural for  him  to  imagine  that  the  apparent  mo- 
tion of  all  tlicfc  things  Is  real.  In  a  fituation 
like  to  this  vvc  may  conceive  the  itihahitants 
•of  the  earth,  v.ho,  in  early  times,  knowing 
nothing  of  the  true  llructurc  or  laws  of  the 
umvcrie,  faw  the  fun,  the  ftaia,  and  pianets 
fife  and  fit,  «nd  pexform  an  apparent  rcvolu- 
•tion  about  the  ourth.  They  had  no  concept 
•tion  diat  die  earth  moved,  and  therefore  all 
"tiiis  appearance  feemed  reality.  But,  in  the 
eye  of  rcafon,  if  the  man  in  the  vclTel  had  but 
the  flighteft  hint,  wc  muft  expect  him  to  give 
into  the  t'uCpicion  :  it  wuulJ  be  plain  that  it  the 
vellel,  in  which  he  was,  which  was  a  little 
thing  in  refpei^  of  the  trees,  houfes,  hills,  and 
an  the  diore  he  (aw  befide  him,  moved  in  a 
dird^ion  contrary  to  that  in  which  they 
icemed  to  move,  die  appearance  would  be  the 
fame  as  if  they  really  moved  ^  and  when  the 
doubt  was  once  propofed  to  him,  he  would 
think  it  much  more  likely  that  fo  little  a  thing 
as  the  fhip,  in  which  he  was,  fhould  move, 
than  that  all  that  part  of  the  earth  (hould  i  and 
he  would  begin  to  form  it  new  opinion. 

In  die  Cume  manner,  an  idea  cotdd  be  no 
Ibooer  formed  of  the  extent  and  greatnefi  of  the 
univcrfe  imth  itfpeA  (o  diis  eaxdi,  nor  could  a 
conception  any  fooner  enter  into  men's  heads, 
that  all  they  faw  as  the  effect  of  the  motion 
of  all  the  heavenly  bodies  might  be  produced 
by  Its  motion,  than  they  would  conclude  it 
much  more  probable  that  the  earth  ihould 
move,  than  that  all  the  fabrick  of  the  heavens 
ihould;  and,  in  confequence,  althou^  this 
dofbrine  of  die  firft  motion  bein^  an  effeft  of 
the  prinium  mobile,  mig^t  be  received  while 
liodUi^  was  flaited  odierwife,  and  die  whole 


1  ftariy  h(^vem  might  be  then  fuppofed  to  be 
impelled  round  this  earth,  yet  no  fooner  would 
it  be  pn^ofedy  that  a  motion  of  the  earth  upon 
itfelf,  a  motioa  whldk  diqr  mi^t  allow  it, 
without  fuppofmg  it  changed  place  at  all,  could 
effe£l  all  the  fame  appearances,  than  th^ 
would  br  !.  »1  to  embrace  It,  and  fo  to  account 
for  the  firlt:  motion  on  more  rational  principles 
thaxi  ihofe  of  appearance. 

FOUNTAINS,  m  0*  Akm.  Aflranmners 
have  given  the  names  of  mountains  to  diofe 
parts  of  the  moon's  fiuftoe  which  are  confider- 
ably  elevated  above  die  general  level.  Thefe 
are  very  numerous,  and  the  obfervation  of 
them  Is  one  of  die  moft  pleafing  thatdietele* 
fcope  afFords. 

A  very  powerful  telefcope  is  not  ncccfTary' 
for  this  purpofe.  Indeed  the  view  is  much  more 
pleafmg  when  a  larger  part  of  die  moon's  diik 
is  taken  in  at  a  time  duui  can  heby  dioTe  in- 
ftruments  winch  magnify  agieat  deal.  Ano- 
ther circumflance  is  alio  proper  to  be  obil-rved, 
to  fet  thofe,  who  arc  not  much  accuftomed  to 
thefe  things,  right  as  to  feeing  them  to  advan- 
tage. It  is  a  common  error  to  chufe  a  full 
moon  for  the  time  of  the  examination  ;  but  this 
is,  of  all  times,  the  worlt  that  can  be  cholen  ; 
for  the  way  we  dillinguilh  the  elevations,  or 
mountains,  if  they  are  fo  adied,  in  the  moon* 
is  by  the  fliadows  which  they  piojeA  from 
them,  but  thefe  ihadows  are  quite  obliterated 
in  the  time  of  the  full-moon,  the  light  of  the 
fun  at  that  time  falling  full  upon  the  furface, 
whereas  it  muft  come  obliquely,  in  order  to 
the  caufing  of  thofe  fhadov.  s.  Nor  is  this  all 
the  difadvantage,  we  not  only  cannot  fee  the 
mountaiiis  wiucli  there  rcslly  are  on  the  fur- 
face  of  the  moon  at  this  time,  but  we  take 
diofe  things  for  mountains  which  are  not  fo. 
Thofe  fpots  on  die  moon's  difk,  which  are 
called  after  die  names  of  Tycho,  Copernicua, 
Xx  2  and 
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and  Kepler,  have  a  brightncfs  that  makes 
them  fetm  elevated  above  the  furiace  at  this 
time,  and  it  is  natural  to  takethem  for  moun- 
taim  ^ile  we  over-look  thde  parts  that  really 
are  elevated.  Thefe  fpots  are  only  harder,  or 
fmoother  parts  of  the  globe  of  the  moon  than 
the  reft ;  forwhcn  the  moon  f  ct'^  i  ntoher  decrcafe, 
and  the  mountams  arc  dilcoveredby  their  fha- 
dows,  the(e  fpots  caft  no  fliadows  at  all,  but,  by 
degrees,  grow  more  and  more  faint.  The  full- 
ffloon  b  a  pleafmg  fight  througji  thet^cope, 
and  haa  g^eat  varie^  of  Itiftre  and  of  ooiour, 
but  it  ia  not  the  fiKe,  on  which  to  dilcover 
diefe  mountains.  They  are  beft  feen  in  the  en- 
creafe  or  decrcafe,  and  at  thofe  times  (befide  the 
evidence  we  have  of  their  being  truly  what 
they  appear  from  their  (hadows)  we  fee  others 
in  the  very  part  of  the  moon  not  enlightned  } 
their  tops  OLtching  rap  of  the  fun  before 
Aey  reach  tint  part  of  the  furfaoe  on  vrliidi 
thdrboMams  are  placed.  Thde  appear  like 
lilde  ftan  inihedaikpartof  the  moon,  and 
liavo  a  very  pleafing'eflbd. 

Aftronomers  talk  alio  of  water  in  die  moon  , 
but  what  dicy  mean  by  it  cannot  be  water}  it 

is  probaWe  there  is  no  fiich  fluid  in  the  moon  ; 
the  dark  placa  they  cxprefs  by  this  nnmc  are, 
more  probably,  immenle  tradts  ot  loreft,  or 
fomc  other  thmg  abforbing  the  light,  not  re- 
fle^ing  it,  as  water. 

We  arc  told  alfo  of  mounuins  in  Venus 
like  to  thofe  in  the  moon,  and  it  is  certain 
that  there  are  fiich»  but  thcj  require  glaJlcs  of 
a  more  powerful  kind  to  view  diem,  and  an 
accuftomed  eye  as  well  as  a  favourable  (ealbn. 
They  may  be  dtilinguifhed  very  deady  here 
in  England  by  thofe  who  take  the  proper  op- 
portunity; but  the  greatell  difcovcrics  con- 
cerning them  have  been  made  in  Tralv,  where 
the  air  is  clear,  ajid  much  more  Uvuuiabic  iur 
iuch  obfervations. 


MOZENAIM.  A  name  by  which  fome, 
who  are  fond  4>f  hafd  words,  call  the  conftct' 
ladon  Libra ;  it  ii  the  Hebrew  name  of  that 
iign.   The  Arab*  call  it  Misan. 

MUGAMZAH.  Anamebywhichfoine^ 

who  are  fond  of  uncommon  words,  have 
called  the  conftellation  Ara,  the  Al'ar.  It  is 
one  of  tl\c  old  Arabic  names.  Thofe  wri- 
tcis  call  it  frequently  Al  Mugamrah,  and 
from  this  term  is  made  that  flrange  name  AI- 
megramedi,  by  which  we  find  die  Akar 
called  upon  fomc  g^oba. 

MUIA.  A  name  by  which  fome,  who 

arc  fond  of  uncommon  words,  call  one  of  the 
new-formed  conftellations  of  die  fouthcm  he> 
mifphere,  the  Bee,  or  Fly. 

MULE.  One  of  the  Arabian  conftclla- 
tions  ;  it  is  the  figure  they  place  for  Auriga, 
and  they  have  contrived  the  bridle  fo  as  to 
take  in  fome  flar^,  in  which,  as  well  as  in 
the  general  figure,  they  differ  from  the 
Greeks.  They  have  alfo^  upon  didr  gfobes, 
another  mule  caparifoned  in  the  fame  man* 
ner,  and  carrying  two  barrels  of  water. 
This  latter  figure  Hands  in  the  place  of 
Aquarius.  Their  religion  did  not  allow 
them  to  tlraw  the  likencls  of  any  huniaii  fi-. 
gurc,  and  they  have  put  theic  alterations  in 
their  fpher^s. 

MULIER  SEDIS.  An  afie£led  name  bf 
which  fome  call  the  confldladoa  Caffiopeiai 

it  is  a  tranllation  of  one  of  the  Greek  names  of 
it ;  they  call  it  the  womaa  in  her  (jsaL 

MULTAHAB.  A  name  hy  which  fomc, 
who  are  fond  of  uncomnim  worJs,  have 
Ceiled  the  conftellation  Ccphcu^    it  is  the 

Arabic 
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Arabic  name  of  that  fign,  and,  in  its  proper 
iigiu&atioii,  cxprefl^  fieiy,  or  influncd. 
There  b  fomedili^  fiogular  in  this,  as  it 

agrees  with  the  Hebrew  denomination  i  n  cx- 
preffing  this  chara£lcr  for  they  called  it  by 
a  name  that  cxprefled  the  miftrefs  of  fire, 
making  it  female  :  the  term  in  that  language  is 
Baalath  Halab,  which  exprefies  doauiw  llain- 
mx,  and  from  this  is  that  name  formed,  by 
'  ivhkik  our  aftndo^efs  oAea  caU  the  oonfleUa- 
tioa  fiaaiath. 

MUMSIK.  A  name  given  by  tantf,  who 
are  fond  of  hard  words,  but  do  not  care  to  be 
at  the  trouble  of  undcrftanding  them,  to  the 
conftellatioQ  Auriga  ^  it  is  a  part  of  one  of 
its  Arabic  names ;  the  whole  is  Mumfikal 
Ainna,  and  th«  ikale  of  it  is  one  holding  the 
reins.  The  conUcJlation  has  been  called  by 
a  name,  expcefling  this  lenle  among  all  peo- 
plo.  The  Hebrews  call  it  Ha  Roah,  Scho- 
hido  Ha  Refan,  that  is,  the  ftiepherd  holding 
the  bridle,  and  ib  the  Greeks  and  Latins. 

MUNDUS.  There  is  fome  confufion  be- 
tween the  fcverai  old  authors  with  refpcft  to 
the  fenfe  of  diis  word,  and  till  we  underiland 
eaBlf  what  they  mean  by  it,  it  will  be  dif* 
ficult  to  dctennine  concerning  ibme  of  thdr 
opimons  about  it}  though  there  aie  others, 
lidi  as  its  eternity,  and  iidf^agcncy,  whidi 
we  (hall  equally  explode  in  whatfoever  fenfe 
we  talce  the  word.  It  is  plain,  that  fome  of 
them  mean  by  it  only  this  earth  which  we 
inhabit,  and  others  extend  it  to  the  whole 
frame  of  the  uiuverie,  including  the  fun,  (lars, 
and  all  dtat  is  vifible  in  die  heavens. 

Among  thofe  who  limited  die  teim,  and 
amnt  by  it  only  this  earth,  the  greater  part 
gave  into  the  opinion  of  its  beii^  uncreated 
^od  incorruptible.  Xcnoi-hanes  is  one  of  the 
names  .wc  iind  quoted,  with  great  rcfpe^,  on 
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this  occafioR,  and  we  are  mid  his  dodnna 
was,  in  cxprds  words,  that  the  earth  was 
from  all  eterni^,  and  was  lo  continue  Ibr 

ever,  that  is,  it  was  uncreated,  ungeneratcJ, 
and  incorruptible.  Ariftotle,  and  a  multitude 
of  the  great  names  of  antiquity  fubfcribcd  to 
this  opinion and  Plinv^  wlio  never  failed  tO 
adopt  every  ablurd  Icntimcnt  he  found,  and 
vAm  fildom  fiuled  to  ftreldi  them  a  little  farr 
thcf  dian  their  authors  had  done,  lays,  that 
it  is  rational  to  believe  diat  the  eanh  b  a.; 
deity  eternal  and  immenfe,  and  that  it  was. 
never  created,  nor  is  ever  to  perillu 

Some  among  them  who  were  wiQIng  to 
allow  the  earth  and  elements  not  to  have  been, 
at  ali  times  in  the  comiition  in  which  they  are 
at  prefent,  yet  are  not  for  aiiowmg  a  crea- 
tive power,  but  refidve  the*  whole  of  them 
into  fome  one  which  diey  believe  to  be  eter- 
nal, and  fo  to  have  formed  theteftby  diflfeient 
modifications  of  itfelf.    They  made  fire  dlls 
imiverfal  principle,  and  fuppofing  it  to  be  un- 
created, they  referred  all  the  reft  to  it,  as 
different    modifications  of  it.     Thus  the 
Ml  doftrine  was^,  that  all  things  confift  of 
fire,  and  all  thmgs  are  at  iaft  refolvcd  into  it 
again  i  from  diis  they  advanced,   that  all 
things  changed  didr  appearance  according  to 
circumflances,  and  that  conden&tion  and  ». 
refadion,  did  almoft  the  whole  matter.  They 
faid,  that  fire,  when  condcnfcd,  became 
moift  and  cool,  and  was  air ;  that  air,  when 
farther  condenfed,  became  water,  and  water, 
yet  more  condenfed,  was  earth,  and  that  in 
the  end,  when  things  aliumed  their  original  * 
forms  again,  we  flioidd  find  that  earth,  when 
it  became  diliided,  was  water,  diat  water  dif-> 
ftifedwas  air,  and  air,  fet  atliboty  from  its  com- 
prefiion,  was  fire ;  fo  that  nothing  was  Created: 
or  perifhcd,  but  that  die  world  being  eternal,, 
and  ever}'  thing  about  it  eternal,  things  (hifted- 
fonn  ami  place,  but  continued  foe  ever.  Such 

were* 
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were  the  doclrincs  even  of  the  wileft  among 
thcic  wife  people,  an4  ffom  thb  we  may  fee 
how  much  knowledge  and  religion  are  con- 
wQed  together.  We  have  arrived  at  a  more 
complete  acquaintance  with  the  laws  of  na- 
ture, and  thefyAem  of  die  iuuverfe,  and  it 
glvea  ua  a  new  reverence  for  its  author. 

MUSATOR.  A  name  by  which  fomc 
kave  called  the  conrtellation  Sagitta,  the  Ar- 
row i  it  is  a  very  well  eftabliflied  Latb  name, 
Ibr  we  find  it  itfed  bjr  Cicero,  and  odwr  daf- 
jics. 

*  MUSCA,  the  Fly.  One  of  the  confidla- 
tions  of  the  fouthcrn  hcmifphere  ;  It  is  an  ex- 
tremely fmall  one,  and  contains  onl'-  fmir 
ftars.  It  IS  one  of  thofe  which  the  late  .tltio- 
nomers  have  added  to  the  forty-eight  old 
ones,  and  is  fituated  between  the  hinder  feet 
of  die  Centaur,  and  liie  head  of  the  Chame- 
lion}  it  is  called  alio  ibe  Bee.  Sa  thtianxdi 
Apis. 

MYRTILUS.  A  name  by  which  fome 
of  the  old  writers  have  called  the  conftella- 
^oa  Auriga*   The  GreekSy  eager  to  adopt 
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fome  part  of  their  fabulous  hificry  to  all  tlie 
conAdlationi,  at  firft,  from  the  bridle  in  iSb/t 
hands  of  diis  conftellation,  Uie  %im  df 
which  they  had  received  from  die  E^ptiana^ 

called  it  by  the  name  of  Erichthonius,  the  fim 
of  Vulcan,  whom  ib^  called  the  inventor  of 
conches  ;  but  here  was  an  abfurdity.  Tlicir 
ftory  told  them,  tliat  Erichthonius  had  legs 
like  a  ferpcnt,  and  therefore  invented  his 
coach  to  hide  them  i  there  were  nu  iuch  legs 
to  die  figure  di^  had  icc^vcd,  nor  coidd 
they  add  diem  without  conlbunding  the  con- 
fieUation  widi  diat  of  Taurus,  over  vA&Ak  k 
ftands.  Th^  therefore  afterwards  gave 
this  hi{lory,  and  called  it.Myrtilus,  whom 
thty  underftood  to  be  the  Ton  of  Mercuiy, 
ami  charioteer  to  .V.nomaus,  and  wliofc  fa- 
ther, after  his  death,  they  fay,  carried  him 
up,  bridle  and  all,  into  the  (kies.  This,  how- 
ever, gives  no  account  of  the  goat  and  two 
kids  in  the  confldlation.  The  Egyptians 
only  meant  a  countryman  taking  caie  of  baa 
fiock.  See  Auriga. 

MYSTICK  ROSE.  A  name  given  hf 
SchiUer  to  the  conftellation  E^uuleus. 
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NAAMAN.  A  name  by  'W^ich  fame 
fantallica!  writers  have  called  the  con- 
ftcUation  Aquarius,  one  of  the  twelve  figns 
of  the  zodiac.  Tbexe  hm  been  a  of 
people  wiio  were  dcfifoin  of  reffarring  every 
iigine  in  die  hewens  to  fome  put  of  the  hi- 
fbary  of  the  Old  or  New-  Teflunent.  At. 
feme  have  called  dns  Naainan«  od»n±»rt 
caUed  it  St.  Jiute.  - 

NABASH  BARIH.  One  of  the  fcripmre 
names  of  the  conitellations.  It  occurs  in  Job, 
when  fpeaking  of  God,  the  aullior,.  «Aer  fay- 
ing, that  his  ipirit  bettttilie»  die  ikiet }  ad^ 
.  and  hit  hand  iMth  foraied  the  crooked  feipent. 
There  have  been  commentaton- dull  enough 
to  fuppofc,  that  by  this  was  meant  the  fer- 
pent  ot  our  fields,  but  this  woiild  have  been 
a  ftrangc  and  an  unnatur.il  leap  ;  and  it  is 
plain,  that,  fpeaking  of  the  heavens,  and  fpeak- 
ing  ot  ihcm  under  the  term  of  ornamenting 
and  beautifying,  he  meanly  vrhen  he  add*  the 
jiame  of  the  crooked  ferpent»  die  oonftella- 
don.  Thewareibmewhohamlttpiiofedthe 
aodiac  intended  by  the  word,  and  others  have 
thought  the  Milky  Way  ;  this  opinion  indeed 
has  hull  many  advocates ;  but  it  is  yet  unna- 
tural. The  Milky  Way  is  not  like  a  ferpcnt, 
but  hai  been  always  called  by  names,  ex- 
prefling  a  fea,  or  a  padi  way,  and  never  by 
any  one  diat  had  lelatkm  to  an  animal.  It  it 
cridcnt»  that  die  awdior  of  the  book  of  Job 


was  acquainted  with  the  conftcllations  from  the 
names  Orion  and  the  Pleiades.  It  is  evident, 
that  the  dragon,  or  ferpcnt,  near  the  north 
pole,  was  a  confldtadon  well  known  in  early 
times;  nay  it  was  called  aihakc*  We  find 
the  old  poets  talking  of  k  among  the  conftel  > 
ladons  that  were  obferved  by  hu(bandmen  and 
failors ;  and  that  under  the  name  of  Lucidus 
Anguis.  When  the  author  was  fpcaking  of  the 
heaven*:,  he  adJcd,  \cry  naturally,  the  or- 
namenting of  them,  ami  he  wciulJ  as  natu- 
rally fay,  how  that  was  iio!ie,  he  formed  the 
heavens,  and  he  adorned  them  widi  the  con* 
fteliacions.  billead  of  naming  all  die  conftel* 
ladwis,  whoever  knows  kny  thing  of  die 
Hebrew  language,  will  know  it  was  very  na- 
tural the  author  fhould  name  only  one  of  them  j 
and  what  could  be  fo  likely  to  obtain  that  prc- 
lerence  as  one  oi  tliofe  which  was  in  common 
ufe  among  the  people  who  occupied  the  land. 
He  lays  undoubtedly,  his  fpirit  beautified  the 
flcies,  and  his  hamd  formed  the  croidEed 
pent,  diat  conftelladon  v^icb  omamenb  the 
noithcm  Ikies,  and  which  poimi  otit  to  yoit; 
the  feafons  and  times  which  you  obferve.  We 
know  that  the  Dragon  ■was  always  figured  as. 
a  crr>okcd  fcrpent,  and  Nabafii  Bari£h  is  cer* 
tainiy  Draco. 

NAHR.    A  name  by  which  fome,  who- 
love  uncommon  words,  have  called  the  con* 
ftellation  Eridanoss  it  is  one  of  its  old- 
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Arabic  naincs.  i  he  woxd  only  fignifics  a 
river. 

'■  NAIR  PHECCA.  A  name  given  by  fomc 
to  one  of  the  bright  ftars  in  the  Corona  Bore- 
alis;  that  ilifttnguifhed  by  the  name  of  Lu- 
cida  Coronxj  it  is  aa  Arabic  name  of  the 
tame  flar. 

'  NANO.  A  name  If  whkh  tome,  who 
aie  fend  of  tuicoiDinoa  wonb,  have  called  the 
conftellation  Pi&es  i  it  i$  die  Syrian  name  of 
die  %i,  and  i^jpiifica  a  fiih» 

'  NAVIS.    One  of  the  fom'-cight  oW  con- 
ftcllations  mentioned  by  all  the  writers  on 
aft:  u:ir  my,  and  of  very  conftderable  extent  in 
liie  ncavens.    There  is  hardly  any  one  of  the 
COnftdlatioM  whidi  occu^  a  larger  fpace  in 
the  hemilpheiey  but  diere  are  maiqr  which 
cwmprife  a  gKaaerijiMndty  of  llan  s  and  what 
is  more  remarkable  is,  that  m  all  this  extent 
dierc  are  none  veiy  conftderable  in  their  fize 
or  luftre.    It  is  reprefented  in  the  fchemes  of 
the  be;i\  ens  with  mafts  and  falls,  and  a  lar^ 
and  fuii  bouy,  its  place  is  in  il.c  I -uthern  he- 
milphcrc,  and  tlic  bottom  of  its  hull  conies 
within  a  moderate  diflanoe  of  die  ibuth  pole, 
aldioi^  il»  mafts  reach  up  to  die  lunderl^s 
of  die  Unicom.  The  iigun  is  uliiaify  tcde* 
xably  wdl  drawn,  at  Icaft  it  hat  nothing  of 
that  roonfirofity  and  ttnagtneSs  which  is  in 
many  of  the  images  of  the  conftellations,  and 
the  ftars,  though  not  ;'ery  numerous,  arc  dif- 
pofed  in  a  happy  manner,  to  mark  fevfi.il  oi 
its  principal  parts  from  the  names  of  whicii 
they  may  be  Ipoken  of  with  convenience. 
The  oonfldlationi*  between  and  among  fdiich 
the  Ship  ia  fituated,  are  the  Rojral  Oalc,  die 
Centaur,  die  Hydra,  the  Unicom,  and  the 
Great  D  g.   The  Royal  Oak  is  under  iti 
bottooy  the  Centaur  is  at  a  diftanoe  fimn  one 
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I  end,  the  Hydra  is  at  a  greater  diilance,  but 
nifls  parallel,  or  nearly  lb  widi  the  mafis, 
and  die  Dog  is  ^  die  oppofite  fide  iMraid 
the  ftern^  and  much  neaier. 

The  (Ad  ailronomeia  allowed  forty-five 
flars  to  this  conftellation,  a  number,  though 
in  itfelf  conftderable,  yet  very  moderate  in 
proportion  to  the  fpace  occupied  by  the  fignrc. 
Ptolemy  fcts  down  this  number,  there;  re 
this  was  the  account  of  Hipparcfaus,  and  sM 
the  old  aftranomeis  have  followed  him  in  h» 
Flamflead  makes  them  fix^-feur  ;  but  neidier 
is  this  number  at  all  fuited  to  the  eateat. 
Aquarius  ia  a  much  fmaller  figun^  and  it 
comprifes  more  than  an  hundced. 

Of  thefe  there  is  not  one  of  the  firft,  nor 
one  of  the  fecorid  magnitude,  but  there  are 
two  of  the  third  maguitucic,  and  three  moiv, 
which  lome  will  have  of  tins  clafs,  though 
odieta  lefer  them  to  the  fourth,  one  of  the 
allowed  duida  is  in  die  Hem  in  the  lower, 
and  the  odier  iA  die  upper  part,  and  a  tiuid 
oi  thefe,  the  ftrft  of  tbedi^uied oncs»  is  ia 
the  middle  of  the  flern*  another  in  the  yard, 
and  the  third  between  the  fail  and  hull, 
there  are  fomc  of  the  fourth  magnitude,  but 
more  yet  of  the  fifth,  and  of  the  fixth  more  * 
than  all.    Thefe  are  dilbibutcd  about  the 
figure,  though  in  an  irr^ukr,  yet  in  an  uic- 

ful  manners  there  are  femal  in  dw  body, 

feme  on  the  mafia,  and  a  pretty  duflar  in  the 

fail. 

The  Greeks,  who  are  fer  having  aAnoomf 
owe  its  rife,  as  well  as  improvement  to  them, 
alfix  parts  of  their  hiftory,  or  fable,  to  every 
conftellation.  They  tell  us,  this  was  the  fa- 
mous ihip  in  which  the  Argonauts  made  that 
odebiated  expedidon,  which  has  been  fo  fa- 
mous in  all  their  hifloty.  Sir  IQac  Newton 
ia  for  refenring  the  origpn  of  many  of  the 
Gonllellations  to  thtt  period it  is  certain^ 
none  of  them  refer  to  any  diing  later,  bitt 
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many  of  them  to  t'hing:s  mudi  earlier.  That 
the  ufe  of  the  conftclladons  wss  as  early  as 
thr.t  of  navi^.tion  h  certain  ;   for  people 
would  never  have  ventured  to  loofe  fwjht  of 
land  till  they  had   got  fome  fixed  point, 
which  could  only  be  in  the  heavens,  by 
vhich  to  6m£t  their  couHe.  This  will  let 
Xa  know,  that  the  fbrmation  of  the  confiella* 
tion  was  as  early  us  navig^on,  but  there 
is  nothing  to  inform  us^  that  it  was  not 
earlier.    We  find  Diodorus  Siculu^  mentfon- 
■injT  the  uff  made  by  the  Arabians  of  the  Two 
Bears  in  the  heaven*,  which  they  obll  rvcd  as 
regularly  in  travellinij  over  ilie  \  all  defarts  of 
that  country,  as  failors  in  guiding  themlelvcs 
M  fca.   We  have  no  caufe  to  doubt  but  that 
land-traveUing  was  much  earlier  than  that  by 
lesL  i  and  we  Hnd  the  ufe  of  thefe  conf^eila- 
tions  very  plainly  mcntiancd,  as  well  as  fpe- 
cified,  by  a  peculiar  denunciation,  as  ca;!r 
as  the  prophet  J  fa  i  ah.    The  tlars  of  licavcn, 
aiui  its  Chrfds,  that  is  the  Hebrew  word,  {h^W 
iiot  (hinc  bright ;  this  is  a  threatning  to  the 
Babylotuans  i  the  won)  is  plural,  but  k  is 
the  fame  that  is  ufed  in  die  fmguUr  in  the 
Iwokof  Job,  and  is  there  tranfltfied  by  Orion ; 
there  is  bo  reafon  to  dr/ult  but  that  it  means 
the  Great  Bear,  or  Wain  :  and  if  we  fuppofe 
both  the  Bears,  or  bc-th  thr-  W-mhs,  known 
in  thofe  times,  the  ule  of  thf  plum!  number 
is  cafily  accounted  for,  and  this,  though  it 
would  ha\  c  been  of  no  fuch  vaft  importance 
to  them,  if  fpoken  of  any  other  of  the  iixed 
ibrs,  yet  was  of  the  greateft  when  fpoken 
0f  thefe,  which  were  their  guides  and  direc- 
tors in  thdir land-travels,  as  well  as  voyages 
at  iea,  if  they  made  fuch.    We  fee  all  this 
among  the  things  unknown  to  the  (jrceks. 
Nothing  can  be  fo  idle  as  that  people's  alTum- 
iiij  to  tliunielves  tlie  honour  of  inventing 
things  which  were  in  ufe  ages  before  they 
were  a  people*  and  which  we  know  to  have 
Vol.  I. 


been  familiarly  ir  :  tioncd  by  authon,  who 
wrote  before  the  time  of  that  Thales,  who  is 
confeired  to  have  brought  the  knowledge  of 
the  coniicllations  into  Greece. 

J^TBULOSE  STARS.  Anion-  tlic  hxeU 
ftais  there  appear  here  and  (here  feme,  which 
vaiy  in  a  g^t  depve  from  the  charaaers 
and  appearance  of  the  reft*   It  is  an  obferva- 

don,  and  a  very  juft  one,  that  the  fixed  fl^i  s 
may  be  known  from  the  planets  by  the  radi- 
ance n'ld  brilliancy  of  their  li.  ,I.t ;  they  twinkle, 
and,  to  the  eye,  ha\  e  not  the  llcady  and  equal 
appearance  ot  tiic  others.     1  i.c  iixcd  ftnrs,  in 
general,  have  this  peculiar  brightncfi,  but 
what  are  called  nebulofe  flars  are  an  exc^* 
tion  to  the  rule ;  farftom  having  more  bri^t- 
nefs  than  the  planets,  they  have  kfs  than  any 
other  of  the  heavenly  bodies.  Thcfc  nebulofe 
ftars  nppcar  to  the  naked  eye  not,    as  the 
others,  bright  nnd  ihiiiing,  but,  as  the  term 
exprefl'es,  in  lorn;  of  a  kind  of  fine  cloud ; 
they  look  like  the  Milky  Way  in  tiic  liea- 
vens,  only  that  diey  have  fo  little  extent. 
They  exhibit  a  kind  of  whiteneis,  or  ge- 
neral illumination,  in  the  places  where  the/ 
are  without  any  deteiminate  figure.  ^Vhen 
the  telefcopc  is  applied  to  thefe,  it  finds  them 
of  tu'o  kinus,  or  at  Icnfl  different  n:rrntly  in 
degree  j  but  by  t!i^'  e\p'.a!uul  )a  which  it  gives 
of  the  one,  it  leaves  j)o  room  to  i!  rubt  the 
true  flate  of  the  other,  fome  of  them,  when 
oblerved,  through  glaflls  of  proper  power,  are 
found  to  be  clufters  of  extremely  minute  fixed 
flars,  diftinft  and- diflant  from  one  another) 
thefe  are  very  remote  from  the  earth,  and 
though  we  (hould  not,  with  theunadiftcd  eye, 
diihnguifii  them  fingly,  their  blended  luftre, 
when  they  come  to  be  fo  near  to  one  another, 
gives  lais  appearance  of  a  iujiiinous  fpaccj 
ihefe  are  thcrefbce  eafdy  to  be  underftood,  but 
the  o^crs  will  not  be  fo  diffingiiiihed,  even 
Yy  by 
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by  the  beft  infttuments  wc  are  yet  poffcflcd  of.  j 
Our  moft  powerful  tckfcnpc;  only  extend 
their  furfacc,  and  make  the  lucid  fpc-k  hiii;cr, 
but  Ihew  no  dlliina  points  of  light  ia  tl^cin. 

There  is  fomething  very  extraordinary  in 
the  latter  kind  of  nebulcfe  ftatfc   The  fa- 
mous one  in  the  cooflellatlon  Andromeda, 
dircoveted  in  16x2,  is  a  remaAable  one  of 
this  kindi  thisww  firft  obfcrved  by  Simon 
Marius  i  it  b  fituated  near  the  moll  northern 
ftarofthc  girdle.    To  the  naked  eye,  it  ap- 
peared to  bini  like  a  Httk-  bright  white  cloud ; 
when  lie  applied  a  telekopc  to  it  he  did  riot 
diilinguiih,  as  might  be  expelled,  a  number 
of  diftina  fpeda  of  light,  or  fitde  llais.  The 
fpace,  or  magnitude  of  the  lucid  appearance 
was  augmented,  and  he  found  it  full  of  bright 
and  white  rays,  which  were  more  and  more 
•    bright,  as  thqr  approached  more  to  the  centre ; 
its  diameter  was  about  fifteen  minutes,  and 
it  had,   in  many  n^'peas  greatly  the  ap- 
pearance ot  the  comet  Iccn  by  Tycho  in 
1586.   Marius  hcfittted  whcthep  he  ihould 
call  it  a  new  ftar,  or  not }  but  he  was  fur- 
prifed  to  find  fo  remarkable  an  appearance 
not  at  all  mentioned  by  Tycho,  ytito  had 
been  fo  careful  in  his  view  of  the  very  part  of 
the  heavens  where  it  was,  and  had  afccr- 
taincd  the  place  of  the  northern  ftar  in  the 
Girdle. 

This  ncbulofc  fl^r  wns  lofl  for  fomc  con- 
fiderablc  time  ;  but  Bouilhnd  uw  it  in  its 
true  place  again  in  1664.;  and  doing  juiHce 
to  the  obfi;rvatk>nsofMarhis,  he  declared  it 
his  opinion,  that,  like  the  re-appaient,  or 
changeable  ibn,  it  fbmetimes  difappearcd, 
and  foinetimcs  was  in  fight,  therefore  Tycho 
might  cafdy  want  an  opportunity  of  deicrib- 
ing  it,  as  it  might  not  appear  during  tlie  tune 
.  he  was  obferving  that  part  of  the  heavens. 
Wlwt  the  more  favoured  this  conjcdure  Was, 
liiat  ihis  nebidofe  ftar  is  put  down  in  the  ca> 
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talogucs  of  ftars,  puWiflicd  fo  e^rly  as  in  1 500, 
and  yet  that  neither  Tycho  i»or  Bayer  law  it 
aitcrwards.  Fom  the  time  of  his  fiift  fqipcar-- 
ance,  noieddown  in  isoo,  no  oiie«ppcaf» 
to  have  feen  it  till  Marius,  one  huodnd  and 
twelve  yean  afterwards,  and  fiom  hta  tunc 
none  till  Bouilland,  fifty-two  years  after  that. 
Bouilland  publiflied  his  obfcrvations  about  two 
years  after  he  firft  faw  it,  and  he  adds,  that 
it  had,  though  at  that  time  viiible,  been  dc- 
creafuig  in  brighuiefe  ever  fmce  its  &ft  ap- 
pearance.  We  are,  however,  to  look  upoo 
thefe  accounts  as  coming  from  men  liable  m 
err,  and  moft  likely  to  do  fo  when  they 
have  any  favourite  fj'ltem  to  adfaaoe*  Bouil- 
land wanted  to  make  this  a  re-apparent  lUr, 
and  confcquently  he  fancied  that,  from  its  hrll 
appearance,  it  had  been  looling  ita  brii^htrieia » 
as  to  the  lofs  of  it  in  the  heavens,  in  the  in- 
tervals of  which  authors  are  lilent  about  it| 
their  fdence  is  no  proof  of  any  fuch  lofs.  Ty- 
cho and  Bayer  might  lee  it,  a«l  not  allow  it  to 
beafbr.  This  is  certain,  that  it  has  kept  its 
place  and  figpire  in  *  1    h tavern,  ever  fincc 
the  time  of  Bouilland,  and  doci  fo  ftill,  with- 
out any  encreafc  or  diminution  of  magnitude, 
or  lulhc,  fo  far  as  can  be  judged  from  what 
has,  from  time  to  time,  been  written  of  it  in 
iliis  period.     Its  figure  is  nearly  triangular, 
and  it  is  at  this  time  very  confpicuoiiB,  and  of 
a  Angular  appearance* 

The  nebulofe  ftar  in  Orion,  which  is  alfi» 
one  of  the  moft  fpdkcn  of,  wai  difcovercd  by 
Hiqfgens  in  1656 ;  it  is  in  the  fword  of  Orion* 
This,  when  viewed  through  a  tclefcope,  is 
fcen  to  be  a  fpcck  of  bri-ht  light  in  the  hea- 
vens, ot  a  pawUelo-r^m,  as  the  otlier  of  a 
tri.uTiub.r  figure,  but  it  is  on''  of  the  nebu- 
lofe ibis,  of  the  I'niif  or  ordinury  kmd;  for 
if  the  gh(Ses  be  of  fiifficiem  power,  it  is  te 
to  confift  of  a  -rcat  number  of  points  of  lig!tt 
difiinftfTom  one  another ;  dide  ate  lb  many 
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fixct^  ftars,  which,  although  not  villblc  fmgly, 
v.'itnout  fuch  ail  aliiAancc,  yet  togctlicr  form 
a  brighcn«(s  with  their  blended  light,  that  is 
perceptible  at  the  earth's  diftanoe.  The  pa- 
nlldognm  fonned  by  this  iid»iilo(e  ftar,  is 
imglHlar,  and  there  is  yet  more  in  it  than  is 
difcovercd  even  by  the  beft  tclcfcopes.  It  is 
true,  tliat  we  fee  certain  fixed  flars  in  it,  but 
there  are  not  enough  of  tliem.  nor  are  thty 
conflderable  enough  to  j^i^e  all  ih.u  bi  i^huicfii 
to  the  ^acc,  taken  up  by  tlus  appearance. 
TUs  feeow  tfaeitfoce^  though  truly  of  the  firft 
Isind  of  nebiib(e  ftais,  ib  fitf  as  to  be  ieen, 
fianiflieJ  litUe  diitin£l  and  dill.  :it  points 
«f  lig^  yet,  in  fome  degree  alfo  of  the  fe- 
coftd,  fmce  there  is  a  liglit  in  it  that  muft  have 
another  origin  in  part,  as  that  of  the  trian- 
gular one  In  Andromeda  has  aUugctlicr,  no 
lucid  point,  or  h.xcu  itar,  being  fccn  in  that 
diffufion  of  brightnefs. 

There  is  another  nebulous  ftar  aeu  the 
lieadofSagittary,  nuich  ^Mken  of  by  aflrcH 
aomeivi  this  was  iirft  dilcovend  byAiaham 

•  Ihk  in  1665  ;  but  there  is  doubt  whether  the 
WKfKtlbon  fliould  not  be  changed  in  regard  to 
Ihle,  Kirkius  fays,  he  dlfcovcred  it,  and 
others  have  followed  him  ;  it  is  certain,  he 
f  rft  named  it,  but  there  is  fomc  appearance 
that  It  had  beat  feen  before. 

A  fiittrdi  of  dw  ncbtilout  fian  is  that  wiucb 
i^iikuis  JiianlelfM  difcovcred  iir  1681  s  this 

>  is  nmr  the  noctb  .foot  of  Ganymede.  The 
^re  wa%  aiccoilling  to  his  account,  very 
like  ^at  of  the  comet  feen  in  1610 ;  tins  is 
fo  fmall  that  it  docs  not  appear  to  the  naked 
ev<?,  ^ut  a  very  ordinar)'  magnifying  power 
wiil  ierve  to  dikover  it.  A  four-foot  rcfradl- 
ing  tdcfcupe  Ihews  it  diftindly  among  the  fc- 
vend  in&cmed  Sam  that  are  about  that  con- 
lldhtioii. 

Thefe  oebulole  ftare  have  greatly  peiplexed 
6m  siBtqip/ofBisa',  but  it  iecns  eafy  to  tp- 


N  E 

count  for  them,  and,  as  was  obfcrved  brfnrc, 
the  hrft  or  ordinary  kind,  which  are  perlectly 
wdl  underflood,  ivpl  fenre  to  explain  the 
others.   Weiee  thefe  by  ihe  naked  eye  as  lb 
many  lucid  fpecks  in  die  heavens^  as  fpacca  * 
of  difiufed  light,  the  origin  of  which  we  know 
not.   On  dire^ing  a  telefcope  to  thefe,  the 
myftery  is  explained,  for  we  fee  them  com- 
poicd  of  a  multitude  of  fixed  flnrs,  at  fomc 
diltance  from  one  ^mother.    As  to  Use  cfthcr 
kind,  they  are  doubtlefs  compofed  of  the  jaiiu- 
points  of  light,  or  have  duiters  of  ftars  f9r 
their  or^nabutfemeof  thefe  areib  remote,  tibat 
die  tdefeopes  we  have  at  prefent  in  ufe,  have 
no  more  power  over  them  than  our  eye  over 
the  others.  Some  of  thefe  arc,  as  ncbuloic ftars, 
to  be  ft  CD  only  by  means  of  telefcopes,  can  it 
then  be  d  wonder,  that  the  ftars  which  com- 
pofe  them,  ihouM  not  be  dii^nguilhable  even 
by  thoib  uMcopa  i  The  regions  of  fpace  are 
unbounded,  and  we  have  realbii  to  bdleve 
flars  are  placed  throughout }  if  lb  die  very  re* 
mote,  whic|i  aie  not  diftii^guilhable  to  die  te- 
leicope  fingly,  may  appear  to  it  when  they 
form  thefe  clufters ;  this  is  evidently  the  cafe 
with  the  ordinary  kind,  and  there  is  no  room 
to  doubt  it  in  fo  of  the  otliers,  only  that  thefe 
flars  are  vaftly  more  remote,    fiefide  the  four 
nebulous  ftais,  jull  mentioned,  there  is  one 
m  die  Cral^  ^nd  anodier  in  the  bead  of  Sa* 
gfttaiy,  but  fmajQer  tban  that  near  it,  and 
one  between  die  Great  and  Litde  Dog. 

NECKAR.    A  name  by  which  fome,  #h6 

love  uncommon  words,  call  the  conftellation 
Bootes  it  is  one  of  t)ie  Arabic  names  of  the 
coniiciiatiou,  and  iigiuhcs  an  husbandman. 

NEGIM,  «r  Al  Nsgjm.  A  name  by 
which  feme,  who  love  bard  woids,  have  called 

the  Pleiades ;  it  is  the  Arabic  name  for  diat 
conftellatiao.  Th^  gxoj^  fenfe  of  the  word 
Yy  a  is 
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is  the  ftar,  or  theconftcllrtioti,  tluyc.illcd  the 
Pkiailcs  fo  by  way  ol  Liiiuicncc  j  as  ihey  were 
regarded  in  an  uncommon  manner  as  pielagts 
of  the  rains  which  give  the  earth*s  tncreafe, 
and  were  underftood  to  be  the  new  year's  ftars, 
the  antients  counting  the  year  from  the  time 
of  Aeir  rifin^  From  this  alfo  arofc  the  cuf- 
tom  of  calling  all  the  other  conllellations  the 
children  cf  the  Pleiades.  'I'he  word,  in  the 
Septuaguit,  icnJcrcd  Ardhirus,  in  the  original 
fignifies  this  duller  of  Ibrs,  and  this  is  the 
origiii  of  die  expceffion,  which  die  infpired 
writer  makes  ufe  of  on  the  occafion,  Guide 
«(  the  Pleiades  and  its  fons. 

NEMESIOS  ASTER,  The  Star  cf  Xc- 
mrfti.  One  of  the  Greek  names  of  the  pla- 
net Saturn. 

NEPA.  A  name  by  which  feme  of  die  <dd 
writers  call  die  confidlation  Omcer, 

NESCHER.  A  name  by  which  thofe, 
who  arc  fond  of  hard  words,  call  the  conftel- 
lation  Aquila  ;  it  is  the  Hcbri  w  name  of  that 
confteUation>  and  fifties  an  eagle. 

■»NEW  Sl  ARb.  What  are  calleti  the 
new  ftars  oflfer  a  pboenoaienoii  more  fiir- 
prifing,  and  lefs  explicated,  dian  almoft  any 
diii^inthe  whole  courfe  of  the  fcience.  That 
there  have,  at  certain  times,  appeared  ftavs  in 
the  parts  of  the  heavens  in  which  there  were 
none  before,  ar.J  they  have  gradur.Ily  difap- 
pcared  again,  and  their  places  are  now  as  va- 
cant as  tlicy  were  before,  is  certain,  nor  is  it 
Jtii,  itrang^than  certain.  This  is  very  obvi- 
ous} but  &en;  are  odier  appearances  vdating 
to  the  fixed  ftars,  which,  although  left  ob- 
vious, are  very  iingtilar,  and  which  tend  tbc 
£une  way. 

Wefce»  in  many  parts  €f  die  bemns  at  diif 


time,  ftars,  wlileh,  ahhou^h  large  enough  fbr 
the  view,  arc  not  mentioned  by  the  antiencs, 
who  named  the  reft  with  ftifficient  ;K:curacy. 
We  are  not  to  condemn  diofe  authors  on  tbae 
account*  till  we  have  confidered  all  circum-' 
ftances :  there  are  others,  the  fitution  and 
precife  place  of  which  has^  been  marked  here- 
tofore, and  which  \vc  do  not  fee  at  prrfent. 
Finally,  there  arc  others  which  have,  and  do, 
from  time  to  time,  augment  and  diminiih  in 
point  of  bignefs  and  apparent  diameter ;  ap- 
pearii^  mudi  larger  and  brighter  at  feme 
times  than  at  odiera,  and  which,  after  haTUig 
endrdj  difappearcd,  do,  at  a  diflanee  of  doM^ 
bccnme  again  vifible,  andaffiwd,  in  fucceffion, 
all  tliefc  \-aricty  of  appearances.  In  order  to 
the  conlidenng  one  of  thefe  phornomena,  we 
ought  to  be  informed  of  the  r^,  for  they  tend 
to  explain  one  another. 

With  regard  to  thofe  ftars  which  we  fee 
and  iniert  in  their  placea  atprefent,  and  which, 
have  not  been  named  in  the  catalogues  of  the 
andcnt  writers,  nor  fet  dov^n  in  the  figuica 
they  made  of  the  conftellations,  we  are  net l» 
fuppofc  that  they  were  all  of  them  inviltble  at 
that  time,  and  have  appeared  m  the  heavens 
only  luM.e ;  this  would  be  to  i  rKrc  ifl-  the 
number  of  ftars  at  a  Itrange  rate,  uiiu  ai  a  very 
unfair  one.  We  have  opportimitiet  of  exa* 
mining  the  heavens^  which  th«y  wanted,  and 
perhaps  we  have  a  yet  greater  accuracy  \  at 
leaft,  having  the  uie  of  all  they  knew,  we 
have  the  better  opportunities  of  going  farther. 
Moft  of  thefe  ftars  which  have  fet  down, 
and  of  which  they  took  account,  aie  iinaU, 
ajid  jni.'ht  be  overlooked. 

A  great  deal  of  confuHon  has  been  let  in  on 
this  account.  Not  to  fay  a.ny  thing  of  the  ulc 
of  gialles,  which  are  modern,  the  natural  fight 
in  ibme  men  is  very  ftrong,  and  in  others 
weak  conlcquendys  and  it  has  proved  fo  in 
fod.  SomemcnirilldifliiiguiOi  certain  ftars, 

which 
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which  others  do  not  nor  can  fee.  Such  ftars 
as  have  been  in  this  manner  fecn  by  foinc,  nnd 
not  feen  by  others,  who  have  treated  ot  thtrn 
at  diilacit  periods,  have,  by  raih  and  haity 
judges,  been  fuppofed  to  appear  and  di&ppear 
attinMs;  anddiin Ifaurs*  bcciufethej  arenot 
veiy  eafilyvifible,  have  been  added  to  ^e  ac- 
count of  new  ones  i  hutlkckci  which  we  ab- 
Iblutefy^ieak  as  new  flars,  or  as  liich  as  really 
do  appear  and  dK^pppzr  at  time*',  are  hr^re 
enough  for  all  eyes  to  fee,  ami  their  place  fuffi- 
ciently  marked.  To  avoid  any  t'rrv>r,  it  may 
be  proper  to  give  an  inftance  of  one  of  thefe 
fu|ipoled  new  or  re-apparent  flats ;  for  ex- 
ftinple: 

The  Pleiades  have  been  called  leven  flais, 
but  in  general  there  are  feen  only  fix,  that  is 
to  f  ay,  in  proper  terms,  there  appear  only  (be 

to  the  gcncrnlit)'  of  people.  Let  us  examine 
this  matter  according  to  the  teftimony  of  an- 
tiquity, and  we  fliall  fee  an  infbnce  of  this 
error  very  evidently.  All  men  have  dilhn- 
guilhed  as  many  M  fix,  and  a  leventh  has 
been  fpblcen  of  by  feme.  This  feventh  has 
therefore  the  chara£feer  of  a  rc^apparcnc,  or 
new  ftar.  It  is  faid  that  it  appeared  before 
the  dcflruiRion  of  Troy,  .ind  that  they  were 
then  rtveii  ;  after  which  event,  thcv  fav. 
It  was  ioii  for  many  ages,  and  at  length  re- 
appeared in^its  place  again  ;  and  to'.lii>  n^any 

have  referred  the  diiputes  oa  die  fobjcct  of  the 
Pleiades^  whether  they  were  lixflarsor  feven, 
and  ham  determined  on  neither  lide.  How- 
ever, Attalus  and  Geminus  counted  only  fix 

ftars  in  tlie  Pleiades,  but  then  we  find  that 
Simonideb,  Varro,  Pliny,  Aratus,  Hippan.hLis, 
and  Ptolcmv,  have  all  mentioned  levt  n,  and 
ilic  ^tnciaiiiy  of  allrunomers  have  I'oilov/ed 
them,  and  called  the  iUrs,  univcrfaliy,  Jcvcn. 
.  We  we  to  oondude  ftom  this,  what  appears 
cv^  at  this  day  on  in^efiion,  not  that  a.  fe> 
w&ch  Aar  ha*  appeand  and  difappeaml  at 


times,  but  that  fix  being  large,  and  very  vifi- 
ble,  all  men  have  been  able  to  fee  and  count 
them,  and,  the  (cventh  bein^  fmall,  no  one 
has  been  able  to  fee  it  but  the  few  who  havfe 
had  very  good  eyes,  or  eyes  adapted  to  lutJi 
objeas.  In  effea,  we  find  the  generality  of 
mankind,  at  this  time,  mentionu|g  only  fix, 
and  feeing  no  more,  but  here  and  there  a  nun 
di/rmguifhes  fevcn.    As  to  the  real  numberof 
n.ub  in  th.it  conftellation,  it  is  much  greater. 
It  has  bco!)  oMivcd,  t!iat  tclcfcopes  diftinguifh 
ftars  in  aii  poib  of  die  heavens,  and  they 
do  this  as  well  in  the  conftellations  as  out  of 
them.   Galileo,  feon  after  the  improvement 
which  he  made  in  thefe  inflruments,  put  forth 
his  Nuncius  Sidenm^  in  whidi  he  mentions 
thirty-fix  ftars  of  which,  this  confteHation  was 
fecn  to  confift,  by  means  of  the  glafles  he 
ufed.    He  has  i^iven  the  jilace  and  iituationof 
thelc  in  a  hy;urc,  and  that  \  trv  iuftly ;  he  fays, 
in  general,  that  he  could  foinctimes  ibc  firty 
ftars  in  this  conftellation  by  tJie  help  of  glafles, 
befide  thofe  obvious  to.  the  naked  eye ;  thefe 
he  calls  fix,  the  feventh,  he  fays,  being  very 
rarely  vifihle. 

From  the  time  of  Galileo  to  this,telefcopes 
have  been  more  and  more  improved,  and  con- 

fequently  greater  and  greater  difcoveries  made 
a ,  tn  t!ie  number  cf  ftars  in  the  conftellations, 
De  La  Hire,  of  the  French  acaJemy,  about 
fixty  years  ago,  having  occafu.n  to  iiiciuian 
this  conftellation,  on  occafion  of  the  pafraoc  q( 
the  moon  through  it,  gives  an  account  of  fixty- 
four  ftars,  which  hp,  at  that  time^  difcovered 
in  it.  Among  thefe,  befide  the  fcven  men>- 
tinned  by  many  of  the  anticnts,  he  allows  the 
two  named  byLongrenus,  the  Atla.,  and  the 
Mater  Pleionc.  He  is  very  accurate- alfo  as 
to  their  places,  ajid  gives  way  to  a  fjfpicioir, 
from  his  obfcrvations  not  perfedUy  agreeing 
with  thofe  of  Riccioli  on  this  head,  that  the 
fixed  ftars  do  not  always  kp^Ute  feow  place 

frith. 
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with  regard  to  one  another.  Maraldi,  fifteen 
years  afterward,  took  great  pains  ahout  the 
lamcconftellanon  J  he  puts  down  only  fUiy-fix 
indeed  (eight  lels  than  Dc  La  Hire)  and  there 
is  fomc  dtfierence  between  him  and  the  other 
as  to  their  pofitioii  i  but  this,  as  well  as  die 
odier,  is  K»  be  refeitcd  tt»  the  gneat  difficulty 
of  being  exad  on  thefe  occafions,  and  not  to 
4Uif  changie  of  place  in  the  ftars  thcmfclves. 
Men  would  over-turn  the  fyftem  of  the  uni- 
Verfe,  rather  than  own  an  error. 

By  thii  initaiicc  of  the  Pleiades,  whicii  has 
been  c(»ifidered  at  hx^  by  way  of  example  of 
what  may  have  becn  the  cafe  inth  die  other 
conildlatioDB,  we  feehoweafyitis,  notonly 
far  the  naked  ejv,  b«t  even  tdefcopes,  in  the 
hands  of  the  mod  judicious,  to  over- look  cer- 
ftars,  and  that  when  others  fee  thcni. 
We  arc  not  thence  to  conclude  that  they  were 
not  in  the  fame  places,  becaufe  not  Icen  be- 
fore.   This  is  of  confequcace,  as  it  feparates 
a  number  wMch  have  no  title  tt»  Ae  name 
ftom  out  of  the  daft  of  what  are  catted  new 
fiais,  and  takes  away  doubt  and  confiifion. 
When  under  that  term  were  comprehended 
all  thofe  minute  ftars,  which,  for  that  reafon 
only,  might  be  fccn  by  fome  and  not  by  others, 
the  whole  might  appear  uncertain  and  indeter- 
minate ;  but  when  we  confine  the  term,  and 
exprefs  nothing  by  the  name  of  a  new  ibr, 
but  fuch  as  has  appeared  at  certain  tiraes,  and 
jlifiippeared  at  o^ert,  and  whofe  appearance 
was  con^rtin»M>  the  big^  and  hsi^Kiiefi 
«f  which  have  rendered  it  at  once  conlpicuous 
to  all  perfons,  and  which  has  been  feen  to  fade 
and  grow  Icfs  gradually  till  it  difappcartd,  wc 
ihall  refcuc  the  term  horn  obfcurity,  and  limit 
it  to  the  exprefling  fomething  very  ccrt;un, 
and  very  iiirprifing. 

Men  have,  in  all  times*  given  an  aoconnt 
of  what  they  called  new  ibis,  and  tho&  which 
«re  menlioiMd  bytheold  wntera*  sveofilus 


confpicuous  kind,  but  ftill  feme  of  thcni  aw 
to  be  excluded.    To  reduce  the  matter  to  a 
certainty,  we  ihall  place  no  g^at  dependence 
upon  the  accounts  of  diofe  new  Ami  menti- 
oned fay  fttch  wxitocs  amoi^thoaotientsaa  did 
not  make  aftionomy  thear  ifaidy,  finoe  th^ 
have  not  afcertained  their  places,  nor  is  it 
po/Tiblc  to  diflingulfh,  bv  what  they  have  iaid, 
whether  tliofc,  of  which  theyfpcak,  werefixid 
ftars  or  cor^icLs.  Without  knowledge  and  pie- 
cihon,  iiiltory  is  bli..d  and  ufelefs.    Of  thbfet 
is  diat  v^ich  Pliny  mentions  as  having  been 
obierved  by  Hipparcfaus  an  hundred  ami  tiva- 
ty-five  years  befiice  the  birth  of  Chrift,  In 
this  lift  of  the  uncertain,  weihaU  alio  placet 
fecond,  which  is  faid  to  have-appeared  in  the 
time  of  the  Emperor  Hadrian.    A  third  of 
thisciafsis  that  which  Cufpinianu? d/fcovered 
in  the  year  three  hundred  and  eighty-nine,  in 
Uic  Kaglc.    I'lui,  Licetusi  lays,  was,  at  its 
firft  appeannce  as  hqght  as  Venu&,  and  tnat, 
after  having  bean  feen  three  weeks,  kdi^^- 
peared.   Authors  fpeak  of  n  newAar  feen  ia  . 
the  year  368  or  389,  in  the  time  of  HoncriDk 
This  was,  undoubtedly,  the  feme  with  that  of 
Cufpinianus.    A  fourth  we  read  of,  fccn  by 
MelTahala,  Haly,  and  Albuniazar,  at  fifteen 
dL\::ces  of  Scorpio.     'i'h'>,  they  tell  u";,  ap- 
pealed lur  lour  mouths,  auu  was.  fo  britihtthat 
its  light  was  reckoiKd  equal  to  that  of  a  lourtn 
.port  of  the  mooo.  A  fifth  is  msuliuued  hy 
Qrprianus  l^ftmalim,  Jifijuimd  in  die  year 
945,  in  the  time  of  Otho^  ilB  pboe  IiiiIwimi 
Caffiopeia  and  Cephens.  And  alixiih,wfaick» 
according  to  the  feme  audwr,  appeared  in 
1264,  near  in  the  fame  part  of  the  heavens. 
There  is  no  doubt  of  there  having  been  ap- 
pearances to  give  origin  to  thefc  oblervations, 
but  the  circumftances,  ncccfiary  to  have  been 
added  t»  the  aooounia  of  tfaeiii»  aie  wanting, 
and  time  is  no  ipeaking  any  thiagof  certainty 
coiiccniingthem.  Boi  k  ja  much  otiicrwife 
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with  regard  to  thofe  obfcrvaoons  that  have 
hccn  made  fincc  the  late  improvemeivis  in 
ailronomy  ;  of  tliele  we  can  fpeak  with  cer- 
tuntjr. 

To  bcpnivili  thecarKflft  of  the  aooountt 
4hiC  can  be  comprifed  within  thefe  bmmds 
we  an  to  mention  the  new  flar  which  was 
feen  in  the  conftcilati«n  Cafliopt'u  in  the  year 
1522.  This  was  at  a  time  when  aftronomy 
was  fufiiLieiitly  cultivated  to  give  the  account 
widi  preciiion,  and  of  tliis  we  can  judge.  This 
■^ppeand  at  onot  in  iS»  beginning  of  Nowm- 
ber  that  year,  and  itoiained  fixieen  months 
viliUe.  In  this  time  it  kept  iti  place  in 
die  heavens  without  the  leaft  variation-,  it 
nadke  a  triangle  with  the  three  ftril  Hars  of 
that  conlkllatlon,  and,  in  all  the  time  of  ir? 
appearance,  it  never  had  the  lealt  change  of 
place.  This  ftarhad  nothing;  of  that  hairy  ra- 
liiatiun  which  has  been  obfervcd  about  certain 
comets,  nor  did  it,  in  any  thing,  lefenble 
4heoi.  The  ]ight  of  a  conetis  aone  placid 
andAeady,  as  wdl  as  more  faint,  than  that  of 
a  planet  j  but  the  light  of  this  (lar  was  diiiin<5l 
iioai  both,  it  had  thegcnuine  diiUn^tion  aiid 
true  radiancy  of  a  fixed  ftur,  it  twinldcd  in  the 
manner  of  the  fixed  ftars,  and  wa?,  in  all 
things,  like  to  Sirius,  the  large ii  ajid  biightcil 
Itar  in  the  heavens,  except  that  it  was  larger 
and  brighter.  In  this  theie  could  be  no  error,- 
every  eye  faw  fi>  conTpidioiis  a  flar  in  a  place 
whoe  none  fiich  appeared  before,  and  the 
aftronomers  found  it  never  to  change  place, 
fo  that,  to  the  diftinguiftiing  light  of  the  fixed 
Aars,  it  had  their  fixed  ftation  ;  this,  there- 
fore, was  undoubtedly  a  fixed  ftar,  anil  .u  un- 
tiouijttdiy  a  new  one.  Jupiter  approaclicil  it 
in  his  perigee,  and  it  appeared  larger  than  Ju- 
piter, and  nesGt  in  lize  to.  Venue*  It  did  not, 
by  degrees,  acquire  diis  diameter,  it  appeared 
at  once  in  the  heavens  in  its  full  big^iels  and 
bnghtncis,  asif  it  hadjuft  then  been cxeated  of 


that  fizc.  It  continued  about  thicc  weeics  in 
itj>  full  and  entire  fplendor,  and,  during  that 
time,  might  be  leen  dirough  thin  douds*  and, 
by  thofe^vdio  knew  whereto  look  for  it,  and 
had  good  eyes,  it  was  leen  all  day ;  before  it  had 
been  feen  a  month  it  became  vifibly  finaller  In 
diameter,  it  was  reduced  to  about  the  dia- 
meter of  Jupiter.  In  January  it  was  fome- 
thing  fmaller  than  Jupiter,  but  ftill  larger  and 
brighter  than  Sirius ;  in  February'  aixd  iVlatch 
it  appeared  akctg^ther  like  the  fixed  ftan  of  die 
fiift  magnitude  in  fise,  and  in  brigjhtneTs}  in 
May  it  was  reduced  to  a  flar  of  die  ieoood 
magnitude,  and  in  Julf  it  appeared  of  the 
fame  fizc  with  the  largeffc  in  the  confbllation 
of  Cafliopeia,  which  are  of  the  third  magni- 
tude ;  in  Odober  it  was  a  ftar  of  the  fourth 
niagniiudc;  in  the  Januar)'  1579  it  was  no 
larger  than  a  iiar  of  the  filth  mi^nitude in 
February  it  wae  no  moreoonfpicuous  dian  a 
flar  of  the  fixth  magpninde,  and  from  diis  time 
it  continued  dimtnifliing  in  magi^iilr  and 
bcightneft  till  Maicb,  when  it  entirely  dif» 
appeared. 

The  brigjhmels  of  dib  fiar  dimtniihed  widi 

its  apparent  diameter ;  nor  was  this  all,  the 
very  colour  of  its  light  alio  differed  ;  at  Hrll  its 
lirht  was  white  and  extremely  brii^ht  and 
fp.iikling.    From  this  time,  as  the  ftar  dimi- 
niihed  in  bignefs,  the  light  became ydlowifli, 
and,  in  January  and  February,  I573>  it  was 
of  the  colour  of  Mars;  itreiemfaled  Aldebarant 
and  was  fomewbat  lefs  bright  than  the  ftar  in 
the  (boulder  of  Orion .    After  this,  it  had  the 
pale  whttifh  colour  of  Saturn,  which  it  re- 
tained to  tiic  end  of  it'j  appearing,  but  that  it . 
grew  fainter  aiid  lauiccr  to  the  lalt.    in  all  this . 
time,  however,  it  preTerved  diat  twinkling, 
which  is  peculiar  to  the  fixed  ftars,  and  which, , 
aldiou^  it  dimimlbed  with  italuftre  and  m*^ 
nttude,  it  narer  wholly  kft  to  the  laft  of  its. 
■nPfaraiiffi 
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Wc  can  have  no  doubt  about  the  truth  of 
this,  the  ihxr  was  leenbyauny  goodaftrooo- 
mcfs  i  but  k  is  enough  to  fay^  that  the  accu- 
xate  Tycho  Brahe  perceived  it  on  the  eleventh 
of  November,  and  continued  to  obfcrve  it  to 
the  laft  ;  he  began  an  account  of  it  under  the 
title  of  Dc  rryva  StrUa,  and  Itas  donii  it  with 
p;rcat  accural. y  ami  tiuciity.  He  dctci mined 
its  loiij^itudc  at  lix  degrees,  fifty-four  niiiuilf^ 
of  1  aurus,  and  iu  north  latitude  at  fif^-thrce 
degrees,  forty-five  minutes }  its  right  afcen- 
tion  at  twenty-fix  minutes,  and  iu  4ccUna- 
north  at  tixty-onc  degicts,  fort^  -fccn 
iTiimitcs  :  he  attempted  to  lind  its  difbncc 
from  the  earth  fcvcral  ways,  ln:t  h;iving  in  a!l 
his  obfcrvations  found  tlu.r  it  jiad  no  knlible 
parallax,  he  wms  ccjn\ mtid,  that  it  was  out 
of  our  r)ilcni,  i*iiU  \va:>  Uuiy  in  tiic  legioa  ul 
the  fixed  itani. 

It  was  fortunate  that  this  ftar  liad  a  fitua- 
tion  in  the  heavens,  very  favourable  for  ob- 
iervation«  it  was  but  at  tftediftance  of  twenty- 
eight  deforce;:,  thirteen  minutes  from  the  pole, 
and  confcqucnily  it  performed  its  diurnal  re- 
volution without  ever  beinir  under  the  horizon. 
This  gavcTvcho  an  opportunity  of  obfcrving 
its  pallagc  tnrougli  thf  nuridiaii,  as  well  in 
the  lower  as  in  the  upper  part  of  its  circle, 
and,  in  confequcnce,  he  found  in  it  that  great 
and  true  chaia£keriilic  of  a  fixed  flar,  diat  it 
was  alvibys  at  the  fame  diftancc  from  the  pole 
*   ihtf,  and  from  the  otiier  fixed  ftars;  this 
could  not  have  been  the  cafe,  hT»d  it  not  been 
that  immenfe  diftancc  from  the  eartli ;  for 
cthcr^vife  the  parailax  making  ftars  appear 
below  their  real  iituation,  he  would  have  fccn 
tliat  ftar  approach  the  pole  in  its  greateft 
height,  and,  on  the  contrary.,  depart  from  it 
in  its  leait  height ;  but  nothing  of  this  hap- 
pened, and  conlcquently  it  was  at  that  di- 
Aance,  and  had  this  place,  together  iiridi  the 
Other  charadtcxsy  to  detennine  it  tnilf  a  fixed 


Aar.  Ricciou  ha&  propufed  fome  doubts  about 
Tycho's  determination  firom  dus  ob&rvatioo, 
and  fays, .  that  all  his  ob&rvadooa  did  not 
prove  it  to  be  above  the  fphere  of  the  mooai 

but  although  he  rcafuns  on  geometrical  prin- 
ciples, he  errs.  The  obfcrvatioiis  of  Tycho  da 
abfolutcly  fhcw,  tlut  the  new  Itar  was  at  a 
^rrcatcr  uiftarce  from  the  earth  than  the  fun 
is,  and  all  things  concur  to  fix  its  true  place 
to  be,  a^  he  fuppofcd,  in  die  region  of  the  hxcd 
ftars. 

After  the  time  of  this  fiar,  in  the  year  1604, 

there  appeai'ed  another  new  one  in  Serpentary  ; 
this  foil  apjwared  in  the  mondi  of  OiTtober, 
and  it  was  Iccn  in  leverai  parts  of  the  world, 
remote  irom  one  another,  as  in  Germany, 
Italy,  and  Spain.  Many  aftronomcrs  made 
that  oblervaiiotis  on  it,  and  Keplex,  in  par- 
ticular, publiihed  a  treatife  <hi  die  fubjed, 
under  the  title  of  Dt  tufoa  Stdta  Serpmuarii, 

Kepler  fixes  the  day  of  die  firft  appeacanoe 
of  this  ftar  to  have  been  the  tenth  of  0£b>bei> 
tliou^  Spate  fa)  s,  it  was  feen  by  Heradlui 
on  the  twenty- fevcnth  of  September ;  he  adds, 
that  it  wa?  prccilLlv  round,  that  it  had  neither 
luiir  nor  tail  in  the  nuinacr  oi  the  comets,  ani 
that  it  had  ail  the  bii^htnc;^.  and  lullrc  of  a 
fixed  ftar,  twinkling  as  they  do.  He  adds, 
that  many  jierfons  fuppofed  its  brigbtnc6 
greater  than  that  of  any  odier  flar.  Another 
fingulariiy  in  it  was,  that  as  the  colour  of  that 
in  Cafliopeia,  was,  at  its  fineft  and  fbongcft 
appearance,  only  a  bright  white,  this  ftar 
fucceflivclv  L'ave  ail  the  colours  in  the  man- 
ner of  a  <li:in>or.<l  ;  thoic,  in  gcncial,  who 
Jaw  u,  ;igrcta,  liiat  it  was  larger  thaii  ajiy 

other  fixed  ftar,  or  than  any  of  the  planet% 
except  Venus.  Jupiter  was  for  a  confidcr- 
able  time  near  to  it,  and  ^qvpeaied  fmaUw. 

In  this,  and  in  other  refpccb,  the  new  flar 
in  Scrpei.tary  perfectly  agreed  with  the  foOMr 
in  Cafliopeia  i  it  was  alio  like  the  other  In 

its 
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its  decreafc  ;  it  kept  all  its  luflre,  and  its  full 
bigncfs  for  about  three  weeks,  after  this  ii 
grew  fmaller.    The  aftronomcr^  of  Turin 
continued  tbeir  obfervations  on  it  to  the 
twen^-third  of  November,  at  which  time  it 
Was  entirely  hid  in  die  beams  of  the  fun ;  it 
was  now  loft  till  the  thiid  of  Januaiy,  but  on 
that  night  it  was  feen  again  |  it  had  tttaincd 
its  iuftrc  in  a  great  degree,  but  was  dimi- 
fi'fhcd  greatly   in  fizc.     It,  at  this  time, 
appeared  luily  as  large  as  the  Cor  Scorpionis, 
which  was  farther  cfF  the  fuif  ^  rays.  About 
the  middle  of  jj.;.uj.ry  it  was  judged  larger 
-dtto  Ardunis,  but  from  this  time  it  dlmi- 
niflied  more  and  more  continually,  till  (o» 
ward  the  end  of  March  it  was  finaller  than 
Saturn,  and  hardly  exceeded  in  iize  the  ftars 
in  the  knee  of  Serpcntarius,    In  April  it  was 
of  the  fizc  of  the  bright  one  in  the  knee  of 
Scrpcntarius.    In  Auguft  it  was  not  larger 
than  a  ftar  of  the  third  magnitude  ;  but  in  all 
this  decrcale  or  magnitude,  itcontii^ued  bright 
■and  twinkling.  In  September  it  was  IHII  lefs  ; 
in  Oftober  it  was  difficult  to  be  perceived, 
it  approached  the  fun's  rays  (b  nearly}  in  the 
January  following,  the  morning  crepufeule 
would  not  let  it  be  feen,  nor  the  fmall  flars 
about  iti   in  February,  Kepler  thought  he 
faw  it,  but  it  was  uncertninly.   In  f.nc,  it  is 
not  abfoiuaiy  certain  how  ]<mc^  it  continued 
after  the  Odober,  1605,  accidents  were  then 
ftror.gly  agdinft  H  i  fo  that  it  Is  not  unlikely 
klatted  three  or  four  month  longer.  In  March 
there  were  favourable  opportunites  of  looking 
.!ft(  r  It,  but  no  trace  or  veftageof  it  remained 
in  the  phice  where  it  had  firft  r^ppcnred,  and 
from  which,  during  the  v.holc  time  of  its 
appearance,  it  had  never  removed.  Kepler 
CKawiincd  itdofcly,  but  he  d  ircovercd  iio  mo- 
tion in  i^  nor  any  fenfible  porJIax.  licnce 
heju(^,  as  in  the  cafe  of  tljc  other,  that  is 
WIS  more  dtAant  than  the  planets,  and  was 
Vol..  1. 


N  E' 

in  the  region  of  the  fixed  ibrs.   Morfi  of  the 

aAronomers  of  the  time  concurred  in  tliis  opi- 
iHo.i  of  Kepler,  but  Scipio  CI aramontius  de- 
clared againft  it.    He  calculated  from  oh- 
fervations  made  by  others,  not  by  any  of  his 
own.   Bieau  has  alfo  attributed  feme  motion 
to  iti  he  Ipeaks  of  ibme  d^recs  accord- 
ing to  the  Older  of  the  figns;  but  although  he 
mentions  obfervations  of  his  own  as  the  Ibun- 
dation  of  this  opinion,  they  were  piobdbly  not 
fufiicn  nt!y  (  xacL    Wc  know  what  regard  is 
due  to  ivcpier,  and  we  knov^  the  greatcft  af- 
troiiomcrs  of  his  time  agreed  with  i.ini,  thar  it 
remained  all  the  time  fixed  in  its  place.  He 
has  gliren  an  cxaa  dclcription  of  the  Itars 
about  the  place  where  it  was,  and  affurcs  us, 
that  it  retained  the  lame  iknation  with  re^  ' 
to  them  s  fo  that  it  is  beyond  doubt  that  ft 
had  not  any  motion,  nor  any  fcnfiWe  paral* 
la.v,  but  agreed  pcrfcOIy,  and  in  aU  things, 
with  the  new  Itar  of  Caffiopefa,  and  in  aU 
things  with  the  charader  of  the  fixed  lbu% 
except  in  its  fading  away. 

In  the  year  1576,  Fabricius  dikovcred  a 
new  ftar  in  the  neck  of  the  Whale  j  but  ih  i^ 
being  no  more  than  equal  to  a  flar  oftfae  thinl 
magnitude,  w  .s  lefs  univerlally  rc^uded.  He 
i^i  ft  Lw  it  in  AugufI,  and  it  was  wholly  loft 
in  the  Odtobcr  of  the  fame  year  j  fo  that  h» 
duration  was  much  Ihort  of  the  others,  and 
iltmtdpfoportioncdtoitsbignels;  thou2;h  few, 
except  David  Fabricius,  have  cxpreisly  men- 
tioned this  collateral  and  very  fuflkicnt  proof 
that  it  was  there.  Bayer  publiOied  his  figures 
of  the  heavens  in  1603,  tfaejr  were  drawn, 
.  according  to  his  own  account,  (even  yean  be-. 
I  fore,  which  correfponds  with  the  time  of  Fa- 
bricius's  obfervatiun,  and  we  fold  this  veiy  ftar 
marked  in  this  conftellation  in  the  place  the 
j  other  a/Tigns  ir,  as  a  flar  of  the  fourth  maeni- 
;  tUi'o  :  he  had  no  rioUon  of  its  be  in  2;  a  new 
j  one,  but  there  is  none  iuca  in  the  place  at 
2  «,  thU 
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this  time.  ,  Re  had  {urobably  feen  it  a  month 
after  its  fiift  appearance ;  for,  like  aU  the  rcfl, 
it  dimintflied  gradually,  both  in  bigmfsand 
ludrc,  till  it  was  quite  loft.  What  is  ytt 
more  fmgular,  in  regard  to  this  iizTy  is,  that  in 
1637,  Phacvlldcs  Holwarda,  who  fccms  to 
have  had  no  knowledge  of  Bayer's  tables,  faw 
it  again,  and  totk  it  for  a  quite  new  difco- 
veiy.  He  watched  the  place  in  die  heavens 
cx&£tly,  and  he&w  it  appear  again  in  the 
fucceeding  year,  \u{\  nine  month  after  its  dif- 
•appcr.rance  at  bis  firft  obfervation  ;  after  this 
it  was  found  ever)'  year  to  come  in  figlit  again 
vt  ry  regularly,  except  that  in  1672,  it  wns 
HiiiTcd  by  Hevilius,  and  not  feen  a^ain  liii 
December  1676. 

This  was  a  phaniomcnon  fo  confidcrable 
in  afhonomy,  that  the  ftudics  of  all  the  per- 
fons  of  knowledge  of  that  time  were  employed 
upon  it.  Bouilland  publifhed  an. account  of 
it  at  Paris  in  1667,  and  in  this,  having  ccm- 
pared,  with  great  acciirnLV,  the  fevtral  ob- 
fcrvations  made  from  the  time  of  its  np- 
pca'mncc,  he  computed  that  the  pciiuii  ot  lii 
returi),  lii  lull  bii^iuncis,  was  three  hundred 
and  thirty-three  days.  He  had  for  this  pur- 
pofe  before  him  obiervations  made  from  tlic 
year  1638  to  x666,  fo  that  the  materials  were 
fufficient.  He  found  diat  the  interval  between 
the  time  of  its  firft  appearance,  and  its  iihio- 
folute  difappearin^  was  about  one  hui.:!rcd  ar-.d 
twenty'  days  ;  r.r.d  that  it  continued  m  its  full 
luUic  about  iii'cccn  days  :  he  obfcrves  farther, 
and  that  alfo  is  very  fir.gular,  thr.t  tiiis  {-.ar 
did  not  appear  at  once  in  its  full  magnitLilc, 
or  brightnels,  but  by  degrees  arrived  ui  tlicm  ^ 
and  he  Iblvcs  the  phccnomenon,  by  fuppofing 
tliis  flar  to  be  a  globe,  the  greater  pait  of  the 
furface  of  which  is  obfcure,  and  a  fniall  p.irt 
luminous ;  he  fuppofcr,  that  it  has  a  periodi- 
cal revolution  rbmit  it--  nwn  axis,  and  th:.t  it 
ftfellni^  to  Ctc  Lj^Liij  '^t  ionie  unics^  the  dark. 


I and,  at  other,  the  luminous  part  ofitsfiirfaces 
this  was,  however,  not  an  aUcrfutely  new 

;  opii^on,  for  Riccioii  had  advanced  it  in  1651, 
in  iiis  fccoi  J  Volume  of  the  Almagcft.  Speak- 
ing there  of  w  h.a  urc  called  new  ftai  b,  he 
fays,  that  he  takci  it  iur  rrai.tcd  tlicv  h.iva 
been  created- from  the  beginning  of  tiic  woilu, 
but  that  they  are  not  like  the  ^cr  fbrs,  lu- 
minous all  over  dieir  furface ;  he  fup;x>fes 
them  to  be  globes,  one  half  of  whofe  furface 
is  obrcurc,  und  tht-  other  luminous }  but  he 
is  a  little  enthufiailic  in  his  account  of  tlicir 
Ihcwitig  their  bright  ndc.  He  does  not  fuppofe, 
that  tliey  have  any  revolution  natural  to  them, 
bui  he  imagines,  that  whc-i  the  Alminhiv  h«i 
a  mind  toihew  a  fign  to  mankind,  lie  turns 
about  thi  bright  face  to  us,  ihis  he  imagmcs 
done  inftantaneoufly,  and  that  therelbce  we 
fee  them  at  the  firft  moment  in  their  full  lu* 
Ibc.   Their  dark  fide,  he  fays,  is  naturally 
toward  us,  and  that  from  the  time  of  this 
turning  thtm  about,  there  is  a  mctloii  vf  <»ci- 
t;ng  back  to  that  their  original  lituation  :  this, 
he  Lys,  iii  performed  flcwly,  and  thcrefoic, 
that  we  (cc  them  loofc  ilieir  light  n^;  ^11 
once,  but  g;;:ilua:ly,  tUl  tl.ry  ^uitc  diuppcar. 
Bcuiil4u:d  was  v>'iic  in  dropping  the  fupcma- 
tural  part  of  this  f)-item,  but  he  wouM  have 
been  more  honeft  to  have  conlVfied  where  he 
got  the  jiatnral.    All  the  difierciice  between 
the  two  v..itcrs  is,  thut  the  one  lupimCcs  m 
regular  revolution  of  the  liar  upon  its  own 
axiS  i  the  other  makes  the  lurj'iin^j  about  in- 
flantancous,  and  ihcimnudkate  woik  cf  God. 
l  liey  calculated  their  explications  for  their 
fevcral  fubjecls.    Bouilbnd  from  the  flar 
in  tlie  Vv  hali:,  which' gradually  encreaftdin 
bigncfs  from  iis  firft  appearance,  when  it  was 
c  nly  cqud  to  a  ftar  of  the  futlh  magnitude, 
and  then  decrcaftd  again  to  nothing.  Ric- 
cioii calculated  from  the  Ibr  in  CafHopeia, 
and  that  iu  Jjcrpcntanus,  which  are  faid  to 
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have  :ippc2rcd  at  once  in  their  full  glory  and 

greatelt  bigiiefs.  Might  he  net  us  rcafunably 
have  fuppcl'cd,  that  thefc  acquired  that  bi^nef- 
by  dcjicciy  bur  that  thcv  were  not  obicrvcd 
till  they  became  conipicuous  at  their  full  pe- 
riod, and  i*o  were  obferved  by  altronomers 
only  during  their  decline  from  itf  Surely 
there  would  have  appeared  as  much  probabilitf 
in  this,  as  in  their  appearance  being  owing 
to  an  immediate  miracle.  But  be  the  fyllcm 
of  Rouillaiul  plaufib!?,  r.s  it  may,  it  will  n  it 
hold :  a  fiKipL'  rcvohtlion  ol  the  new  itar  in 
the  n^-uk  ol  the  Wha'e  rouiu!  its.  own  axis, 
would  not  «iccuunt,  lur  all  it2>  appcaraiiccti) 

aoccoding  to  thofe  veiy  obfiarvaticns  that  were 
before  him }  for  v^ue  there  no  more  in  it,  its 
appearance  Vras  diffinent  in  difierent  years ; 
in.  the  firft  year  in  which  it  was  obferved  it 
never  exceeded  die  apparent  bignefs  of  a  ftar 
of  the  third  magnitude  ;  in  fonie  other  years  it 
was  fecii  to  cncieaic  to  tiic  Irzc  ol:  a  liar  of 
the  iccoiui  niaLnitude;  in  lonit  of  the  fuc- 
cceding  apptarancts  it  was  yet  larger  than  a 
'  ftar  of  tlw  fecond  magnitude,  and  in  (amt 
others  it  did  not  arrive  at  a  bigncfs  equal  to 
one  of  the  third.  It  appears  alfo,  by  tholie  ob> 
ler\'ations,  that  the  times  of  its  appearance 
were  not  of  equal  duration,  fome  years  it 
continued  vlfible  four  months,  and  in  otl>ers 
only  three  :  nc  ther  was  it  equal  to  iti'clf  in 
the  tiirc  of  itb  encFcafc  from  Uw  firli  appe.T- 
ance  to  the  full  magnitude,  noi  in  the  period 
between  its  full  luftre,  and  its  total  diJippear- 
ance*  Thc&  were  circumftances  in  which  thofe 
who  made  the  oblervations  were  too  careful 
to  err,  at  leaft,  to  eir  much }  and  it  is  evi- 
dent from  the  accounts,  that  it  fometimcs 
encrcaled  much  quicker  than  it  diinininud, 
andfometimcf  d::T;ii-,ifhed  quicker  than  it  had 
e:!crc;;ri  (1,  lo  t'  at  there  is  no  regularit)' ;  and 
fiiiali),  I 'c\  cl.us  afiiirts  us,  that  it  ntver  ap- 
peared    one  time  for  four  years  to<^cthcr. 
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P.  ihnpn  thcfc  appearances  may  be  better 
explained  by  attributing  a  particular  motion 
to  the  poles  of  the*  revolution  made  by  this 
ff-jr,  minul  it^.  own  axis  ;  tl,i'>  niifht  cafdy 
niukc  tlic  appearance  ot  the  liar  to  us  llioiter 
or  longer,  and  account  for  many  other  of  its 
variations,  according  Co  the  dilforent  pofidon 
of  thofe  poles,  vrith  nfyeSt  to  the  luminous 
part  of  the  (br,  which  it  occafionally  pre^ 
iented  to  us  in  different  afpedls. 

If,  in  order  to  determine  the  period  of  its  fe- 
vera!  appeal  ancci;,  we  compare  together  the 
firft  (  bkrvauons  made  concerning  it  in  the 
year  1 596,  and  all  thofe  which  were  made  in 
lucceffion  afterwaxda,  from  the  diirtecntb  of 
Ai^uft  1596  to  the  firft  of  January  1678,  we 
(hall  find  eighty-one  years,  four  months,  and- 
eighteen  days,  that  is,  29725  days,  and  thde 
divided  by  89,  give  334,  and  not  333  da)% 
for  each  revolution.  In  the  mo:nh  of  Aur^uft 
1723,  it  was  obrcrvcd  of  the  t.;me  magnitude 
of  which  r  abricius  determined  it ;  cqrmi  to  a 
fixed  fiar  of  the  third  mayiitudc.  VV  c  have 
here  a  period  of  an  hundred  and  feveji  yeara, 
ttt'enty.foiir  of  which  being  biilcxtiles,  thii 
allows,  in  die  whole,  39080  days,  which  be- 
ing  divided  by  117,  give  ajfo  every  levolu* 
tion  for  its  period  the  fame  number,  thrctf 
hundred  and  thirty-four  days  ;  this  is  trulj 
theieft.rc  the  mean  of  its  revolutions. 

Since  the  hdt  oblL  rvation  of  this  fbr,  there 
have  hc?n  difcovertd  no  klb  than  three  other 
chanyng,  or  re-apparent  liars,  in  the  fnuric 
conllellation  of  Cygnus.  The  fiift  of  thdc 
was  difcovcred  by  Kepler  in  1600,  at  the  bou 
torn  of  the  S\van*s  neck,  near  that  in  the 
hrcaft,  which  is  the  y  of  Bayer }  diis  doc$ 
not  apjicar  in  the  cntalogiic  of  Tycho,  al* 
thou2.h  he  has  mcnti.niKd,  with  great  prcci* 
fion,  feveral  that  arc  near  it,  and  fmalKr. 
liayer  has  called  this  :!  n«  v.-  fiar  ;  he  nivmc^  it 
as  of  tl)e  thiid  rnagni:udv,  iuiii  l;.yi,  it  never 
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changes  its plsK:e.  Ian!'  ti  Ijicaks  of  it  alio  as  a 
new  one,  and  c!  iiins  tlic  liifcovcn,- ;  he  lays 
l«c  firil  faw  it  ill  ibco.    Vv  hr.t  is  i"in:'uh-r  in 
this  (lar  is,  that,  during  a  period  oi  tiinetcc-n 
years,  in  which  it  was  obfcrveU  by  Kepler,  it 
a]\i-a)'9  kept  its  proper  and  original  mai^nitude ; 
being  nor  qtdte  To  laige  as  t^t  in  the  breaft 
which  was  near  it,  nor  qtute  fofinall  as  that 
in  die  neck.  Xiceiifaw  it  again  in  1^21,  zvA 
continued  to  obferve  it  till  it  grew  fo  finaU  that 
he  wliolly  loft  fight  of  it.   It  was  a^ain  fecn 
in  16(15  by  the  cider  Crffmi ;  it  contmnrd,  at 
thi.s  time,  not  the  (anie  as  in  Kepler's  ohk-r- 
vations,  but  augmented,  during  five  years, 
till  it  was  equal  to  a  itar  of  the  third  magni- 
tudcy  and  after  tins  it  ^dtialljrdiminiflied.  He- 
vdius  &w  it  again  in  1665 1  in  t666  it  was 
yet  very  fmall,  ar^  though  it  continued  en- 
Cicafing  in  ilz.',  it  never  arrived  at  the  third 
magnitude;  and  iti  i6~^  and  i6g2  it  >^'as  no 
more  tnan  a  it..r  of  the  lixth.    In  the  yenr 
171  5  it  was  fccn  in  the  very  place  wheic  it  i-, 
marked  by  Layer,  iu  bigneb  that  of  a  iim  oi 
die  fixtfa  magnitude. 

The  fecond  of  the  changeable  ftarsinCyg- 
mis  was  diicovered  by  Antebeline  Chartreux, 
near  to  the  head  of  the  Swan,  in  the  year 
1670 1  it  appeared,  at  Hrll,  equal  to  a  flar  of 
the  third  magnitude,  and  it  continued  to  be 
vifiblc  three  months,  but  continually  diminlfh- 
jn«  both  in  biirnel'i  and  lulire:  at  the  end  of 
that  time  ir  whclly  difapp  jarcd.  This  ftar  is 
not  i'.amtd  in  ai-.y  of  the  old  catalogues  of  the 
fixed  ftars,  although  feveml  that  are  near  it, 
and  are  a  great  deal  (inaller,  are  narked  with 
a  fufficient  accuracy.  It  was  fidl  fecn  on  the 
twentieth  of  June,  and,  like  the  Hnr  in  CoiTio- 
pcia,  was  then  in  its  full  glory  ;  in  tlic  begin- 
ning of  July  it  began  to  dimini/h  both  in  ftze 
andluftre.  According  to  the  author's  obferva- 
tion,  its  ligrht '^rew  f:!int  bt'ff)re  it  bc^an  to  di-  i 
uiiAtlli  in  lizc  j  hi;  uoici  vcU  xl,  on  tlic  &.ud  of  • 


July,  equal  to  a  of  :  t,:>:l:J  magnitude^ 
and,  on  t'.i.;  clcv-  ^v.-t  il.o  lame  month,  it 
was  hardiy  c.juat  .^n*  or  the  fourth.  On 
tiietcntli  of  Au  'jij'i  i  wdi,  reduced  to  the  ap- 
pearance of  a  itui  o:  Uie  fiftli  magnitude,  aiui 
from  this  time  it  grew  daily  IcTs  and  leTs  tiJ| 
qtute  loft  to  the  fight.  After  it  had  dius  ab- 
felutely  difappeared,  the  place,  where  it  had 
been  feen,  continued  fix  months  vacant.  On 
the  fevcntecnthof  Maidlftdkming,  the  fama 
ot  fcrver  faw  it  again,  in  cxadlly  tlic  fame 
pi.icc,  equal  to  a  Itar  of  the  fourth  magnitude^ 
On  the  third  of  April,  1671,  the  elder  Caffini 
law  It,  u  was  then  of  the  bigncis  of  a  liar  of 
the  diird  magnituck,  he  judged  it  to  be 
a  litde  k6  dian  that  in  the  back  of  die  con- 
ftdlatioii  1  button  the  next  day,  nspeacing  die 
obfervadon,  it  appeared  to  him  very  nearly  as 
large  as  tha^  and  al  together  as  bri^ }  on  the 
ninth  it  was  fomewhai  leHi  j  on  the  twelfth  it 
was  yet  fraaller,  it  was  tlien  lefs  than  the  two 
ftars  at  the  bottom  of  Lyra  ;  but,  on  the  h(- 
leeiilli,  it  had  increafcd  again  in  bignels,  and 

was  eqttsd  to dwfe  ftais;  from  the  fixteenth 
to  die  twenty-feventh  of  the  lame  month  he 
obferved  it  with  a  pcSculiar  attention ;  during 
that  period  it  changed  bignefifeveral  times,  it 

was  fometinics  larger  than  the  biggcftof  thofc 
two  fbrs,  fomctimes  fmaller  than  the  leaft  of 
them,  and  fcinctimcsof  a  midi^lelizc  bttu-rrn 
them.  On  the  twenty- eighth  of  the  Umt 
mor.th  it  was  become  as  large  .is  the  liar  in  the 
beak  of  tl»c  Swan,  and  ji  appeared  larger 
from  the  thirtieth  of  April  to  the  fixih  of  May* 
On  the  fifteenth  it  was  grown  rmaUcr }  or 
the  futeenth  it  was  of  a  middle  fise  between 
the  two,  and  from  this  time  it  continually  di- 
minifhed  till  the  feventeenth  of  Auguft,  when 
it  was  fcarcc  vifiblc  to  the  naked  eye.  This 
ir  thereiore,  during  this  fingle  appearance, 
V. ..  .  two  It-  veral  i.nvj^  at  its  full  bi^'nefs  and 
Ipicikiorj  iii  tlic  begijimng  of  Apil  and  in  the 
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l>egtnnmg  of  May  1671.  This  is  a  lingular 
event  i  it  is  not  recorded  to  have  happened  to 
any  other  of  diefe  ftars,  but  the  punctuality  of 
Caffini's  oMervtdoiifiKct  it  as  a  ceitainty  that 

On  cattpariiigdieoUavatioiisaf  thefetwo 
years,  it  appeared  that  the  new  Oar  wasleven 

months  in  returning  to  the  fame  appearance 
in  the  heavens.  From  this  time  it  was  ex- 
pected that  it  wou!d  he  feen  again  in  Fcbaury 
1672,  but  it  was  fought  for  .>t  that  time  in 
vain  by  thofe.w)lo  would  not  have  failed  to 
find  it  bad  it  been  vifflile;  howevec»  Hevelius 
dtftingiiiihcd  it  on  the  twentyrninih  of  Macch 
in  the  faine  year.  It  was  in  its  txaSt  place  in 
the  heavens,  but  then  appeared  only  as  a  ftar 
of  the  fixth  magnitude  i  after  this  it  never 
appeared  at  all,  to  that  there  arc  evidently 
natural  irregularities,  or  changes,  in  the  ap- 
.  pearance  of  thefe  ibu^. 

The  third  re-apparent  ftar  in  Cygnus  was 
difcova  cu  by  Kirluus,  it  was  not  abfoluteiy  the 
firft  time  the  ihr  had  been  fcen,.  (6  that  it 
could  not  properly  be  called  a  new  one.  Thia 
aftronomcr  obferved,  in  the  year  i686»  diat 
Ac  ftar  in  Cygnus  mark  with  the  ktitr  v,  in 
Bayer's  catalogue  and  tables,  and  mentioned 
as  of  the  fifth  magnitude,  ati'^mentcd  and  di- 
minifhed  its  diameter  and  its  luftrc  in  the  nian- 
nerof  that  called  tiie  new  ftar  in  the  neck  of 
the  Whale.   In  the  middle  of  July,  1 686,  he 
could  not  find  any  ftar  where  Bajer  had  placed 
this  3  but,  on  the  nineteenth  of  OAober-  fol- 
lowing, he  fouiid,  cxa^y  in  that  pkce,  a  ftar 
of  the  fifth  magnitude.    From  this  time  he 
watd\cd  it  nan  ov.  ly,  nnd  found  it  diminifli  in 
fi7.e  nnd  in  lultre  to  the  fuccecdinj;  February, 
at  which  time  he  quite  loft  it,  not  bciiii^  .iMc 
to  diftinguifli  it  even  with  tclcfcope^.  On 
the  fixth  of  Augittt  following  he  faw  it  in  its 
old  place  widi  a  foor-feet  telefeope,  but  he 
could'  not  diftinguifli  it  by  the  naked  eye  till 
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I  the  Oaober  after,  and  from  this  time  he 
law  it  till  tlic  Fe  bruary  fucceedmg.    In  the 
September  1055  iie  hoped  to  have  fcen  it  re- 
turn to  it$  place  again,  but  he  iought  in  vain ; 
he  carefully  examined  the  place  with  an  cight- 
r^et  teldcope,  but  he  law  nothing  of  it  till  the 
twentieth  of  Oclober.   In  December»  i688^ 
it  was  in  its  full  fplendor,  and  in  the  Januaijt 
following.  From  this  time,  itdiminifhed  till  the 
thirtcrntli  vt  April,  w  hen  the  eight-fcet  tele- 
Ivopc  would  no  more  fhew  it.    Li  1692  Ma- 
raldi  declared,  that  he  could  fee  no  change  of 
any  kind  in  it;  but  in  1694  there  was  no  vef- 
tige  of  it  in  the  place  where  he  had  befoce  ob- 
Term  ed  it  till  the  fixteentfa  of  April.  He  looked 
for  itagain  at  the  latter  end  of  Auguft  in  the 
fame  year,  and  faw  nothing  of  it,  no  tiace 
nor  veftige  even  by  powerful  telefcopes.  It 
difappearetl  from  the  middle  of  July  to  the 
end  of  Auguft,  and  from  this  time  it  never  ap- 
peared aguin  untji  the  thirtieth  of  juir,  1695, 
and  it  was  then  ib  fmail  as  to  be  very  diincultly 
Icen  by  the  naked  eye.    From  this  time  it  en* 
cieafed  a-pace  in  light  andbignefe,  for,  on  the 
lecond  of  Auguft,  it  equalled  a  ftar  of  tfaefixili. 
magnitude,  on  the  twelfth  it  was  of  the  bigne& 
of  one  of  the  fifth.,  and  it  continued  encnafing- 
tiU  the  end  of  that  montli.    In  the  beginning 
of  September  it  was  ;v  tin  fmallcr,  and  from 
this  time  it  gradually  detrcaicd  till  the  m.iddie 
<^  06bber,.  and  was  then  again  quite  loft.. 
It  appcaia,  that,  in  the  year  1695,  this  ftk 
was  at  its  full  luftre  and  bignefi  on  the  thiity.- 
fii[ft  of  Auguft,  :;nd  ccn)pa:  ing  thefe  appear- 
ances, obferved  by  Maraldi,  with  thofe  fct; 
down  by  Kirkiu5,    it  appears  that  the  period 
of  its  variations  is  about  thirteen  montlis  and; 
ten  days,  or  405  days :  but  it  appears  n!fo  ro- 
be fubjci^  to  thole  natural  changes  and  appa- 
rent irregularities  of  die  others,,  having  been. 
invifiUe  for  three  «^ole  years  from  1698  ta» 
17019  though  finigU  fef  at  the  times  when  it. 
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ought  to  have  been  in  its  full  Inftrc.    In  the 
year  171a  it  was  fccn  iti  the  niMkilc  of  M  »y 
equal  in  Hzc  to  the  ?,  of  Cygnt.s ;  nn  t'nc 
ninth  of  Jv:;'.c  it  w.i^  of  the-  fizc  of  the  unoim 
il.n  that  15  near  it,  but  on  the  rixtccnil;  ci  the 
tame  month  it  wr.smueh  fmallcrj  in  1715  it 
was  fought  after  in  June,  but  in  vain }  iit  Au- 
cuik  it  was  fccn  equal  CO  the  inform  ftar  near 
Tt,  fornunj  an  ifofcek  triangle  with  that  ftar, 
and  another  very  fmall  one  not  vifiblc,  except 
in  dear  nights.    Comparing  this  hfl  c  hfcf  a- 
tion  with  that  in  the  year  1695,  v\v  Ilc,  that, 
m  this  interval,  which  is  abni  c  r^v  nt-.  year*:, 
it  has  had  abottt  ei  ghteen  ^cvoluliun^,  cuch  oi 
4c  5  days,  which  15  lu!omcrcfpc«Sls  conformable 
to  the  com  pillions  made  from  a  comparifonof 
its  fuft  appearances  with  ihofc  of  1695.  The 
Cimes  of  its  rc-appearanoe  ag?ee  therefore  ex- 
tremely well  with  the  period  cftabliflicd  by 
MaraWi,  notwithftawiing,that, in  the  courfe  of 
its  difrcrent  revolutions,  there  h.ivx-  been  very 
confuk  raWc  \  ariations  in  its  apparent  bignefs. 

Bcfid.  thcic  fcvcral  re-apparent  ftars,  cha- 
racicnicd  .uul  cftabliftied  in  fo  ftrongand  cer- 
tain a  maimer  by  the  earlier  aftronomcrs, 
riiere  have  been  many  fpoken  of  by  the  bter. 
Caffini,  the  elder*  gave  accounts  to  the  Paris 
academy  of  a  confiderablc  number  of  ftars 
he  took,  to  be  of  the  changeable  or  rc- appa- 
rent kind,  but  they  arc  almoftall  minute  ones, 
fo  that  they  i-r?  not  fo  fti  iking  to  the  eye,  nor 
is  the  obfcrvalion  of  them  fo  cafy.    He  has 
mentioned  one  of  die  fourth  magnitude,  and 
two  of  the  fifth,  in  the  conflellatton  CalSopeia, 
neither  of  which  i«  named  by  any  aftronomers, 
although  feveral  have  taken  an  account  of  that 
conftellation,  and  have  very  exacTlly  marked 
down  fmallcr  ftara  than  th  fe.    He  afterwards 
faw  five  more  In  the  fame  conf^cllnrion,  three 
of  which  difappcarcd  foon  after  he  had  iliewn 
them  to  the  curious  at  tlic  obfervatory ;  he 
difcovwrtd  two  other*  itt  Eridanus,  one  of  the 


fourtl^  the  other  of  the  fifth  magnitude,  in 
places  where  none  had  been  feen  by  any  othrf 
before,  and  wherehimfelf  had  not  feen  tlicm  til! 
that  time,  though  he  had  made  notlefs  caretul 
obfcrvations.    This  part  of  the  heavens  had 
been  alfo  carefully  remarked  on  account  of  the 
paflag^  of  the  comet  thathad  thenlaft  appeared, 
and  had  palled  over  it.   The  aftronomen  bad 
taken  account  of  all  tl.c  ftars  in  it  on  thatoc- 
cafion,  but  iSiey  had  not  mentioned  any  fuch 
as  thefe.    Four  others  he  difcovered  of  the 
fifth  and  fixth  magnitude  toward  the  north 
po!?',  a  part  of  ilsc  heavens  fo  hcqucntiy  the 
objcciol  Cue  aitfonomers  obfcrvations, that  they 
would  have  been  defcribed  befeiCt  if  they  ap- 
peared conftantly .  He  obfervedalbthat  the  ftar, 
which  Bayer  places  near  his  t«  in  the  Little 
Rear,  is  no  more  feen,  orfeldom  attheutnoft* 
That  marked  in  the  fame  catalogues,  «,  in 
AndroHKda,  had  difappcarcd  fome  tmic,  and 
appeared  again  in  1605  :  that  inllcad  oi  the 
findc  ftar,  marked  m  the  knee  of  that  coa- 
Acllation,  there  have  appeared  two  a  little  to. 
the  north  of  the  place,  and  that  the  ftar  marked 
was   confiderably  lefs    than   rcprcfcnted  i 
that  the  ftar,  which  Tycho  Brahc  places  at 
the  end  of  Andromeda's  chain,  and  calls  of 
the  fourth  magnitude,  was,  in  671,  fcarce 
l-jpre  cnnuf^h  to  be  vifible  ;  atul  thjt  which  is 
cilad  the  twentieth  m  his  catalogue,  in  I'licci., 
w<is  not  viiiblc. 

Thefe  were  obfervatkms  CaiSni  left  to  the 
academy  at  Paris  for  hints  toward  fiirdicr  in- 
veftigation.  Since  diat  time,  Maraldi  ha:>  il fo 
obfemd  certain  remarkable  changes  in  the 
appearances  of  the  fixed  ftars.  The  ftar  in  the 
leg  of  Sagittary,  marked  by  Bayer,  and  faid 
to  be  of  the  third  magnitude,  appeared  in  the 
yc^r  ib]i  no  larger  than  the  fixth*  HalV.-y, 
in  1676,  found  it  again  of  the  third  magni* 
tude ; .  in  1692  it  was  fcarcc  polBble  to  fee  it, 
it  was  fo  fmall  i  aod«  in  1693  and  1694,  it 
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was  again  rot  np  to  the  fourth  magnitude. 
Hallcy  has  marked  that  in  the  right  arm  of 
Sagittary  as  of  the  third  magnitude,  but  it  has 
been  much  fmaller  fince ;  that  in  the  thigh  of 
Che  fame  conftellation,  the  k  of  Bayer  has  dif- 
appcarcd,    and  after^^'ards  been  feca  again  ; 
Maraldi  faw  it  in  1609  of  tiK-  fixth  magnitude, 
and  in  1709  he  dilcovcred  ti  to  he  a  clulter  ot 
two  flars  ?.t  thirty-five  minutes  diliancc  from 
one  another,   i  iie  Tame  variation  has  been  re- 
jnarkedinChatof  the  tail  of  the  Serpent,  marked 
1^,  by  Bayer.  Tycho  and  Bayer  both  call  this  ft 
^ar  of  the  dtird  magnitude.  -  Montanari  has 
mentioned  it  as. of  the  fifth,  and  it  afterwards 
appeared  again  of  the  third.     The  ftar  in 
the  Lion's  head  difapptarcd  ni  iny  years,  but 
it  was  again  fecn  by  Mont  anari  in  1667  ;  in 
1691  Miraldi  alfo  faw  it,  but  extremely  imall. 
1  he  ibr  9,  of  the  fiime  conftellalion,  which 
Tycho  and  Bayer  have  marked  as  of  the  fourth 
magnitude,  was  invifible  in  1693.  I'he 
itar  ><,  of  die  fixth  magnitude,  in  the  breaftof 
the  Lion,  was  not  vilibic  in  17C9,  but,  to 
the  aftonifhmcnt  of  the  En^hlh,  as  well  as 
French  altronomcr? ,  (ff»r  i;  is  hard  to  fay  in 
which  kingdom  ilic  diicover)-  was  maue).eij,lit 
ftais  were  at  once  li;cn  in  the  place  of  it,  not 
one  of  which  is  marked  in  any  of  the  earlier 
.  catalogues.   I'he  ftar,  in  Mcdufa,  marked  /f, 
by  Bayer,  was  perceived  by  Montanari  to  be 
'  of  difierent  bigiwi&s  in  different  years ;  in  the 
whole  year  1693  Maraldi  could  fee  no  change 
in  it,  but  in  1694  he  faw  it  vary  many  times. 
Atlumc  times     thi.^  \\.\v  it  appeared  of  the  fe- 
cond,  at  fome  of  the  ihud,  and  at  oili-  rs  only 
of  the  fourth  magnitude.   The  ftur      in  the 
light  car  of  the  Great  Doj,  is  fet  down,  by 
Tycho  and  by  Brabe,  as  of  the  third  inagni- 
.tude*In  1670,  accord!]!^,  to  Montanari,  it  was 
not  at  all  vilible,  but  in  1692  and  1693  it 
rppeared  ^^rnin  but  equal  only  to  a  ftar  cl  the 
iourtl)  wagnitude.   hi  the  fame  coMtelUtion, 


Mu:U.u;~:£i  oblerved  aJfo  four  flars  not  named 
by  Bayer,  which  he  juilgcd  to  be  re-apparent, 
and  in  the  year  1695  he  found  the  ftars^  and 

both  of  the  fecoud  magnitude,  in  the  Ship, 
had  diHippeared. 

In  liic  year  1 704  a  new  ftar  was  difcovcred 
in  t!i'.  conllellation  Hydra,  Maraldi  fu^  ob- 
kr\  cd  It  ;  2t  that  time  it  ftood  in  a  richt  line 
with  the  tut)  lafl;  ftars  of  thr*  tail,  the  /?  and  y 
of  Bayer,  it  is  true  that  Moutanaji  nicati- 
oned  llie  having  fcen  this  ftar  in  1670,  but  it 
had  been  fought  in  vain  from  that  time.  The 
obfervation  of  Montanari  fUl  into  the  hands 
of  Mar  aid!  in  1705,  and  he  Ibught  vcty  care- 
fully for  the  ftar,  but  there  was  no  veftige  of 
it  in  the  place.  He  continued,  occafionally, 
to  look  at  that  part  of  the  hcnvcns  afterwards, 
in  hdpc  it  migl.t  Ionic  Uiv.c  re-appcar,  ;in  I,  in 

1704,  he  faw  it  in  the  very  place  where  it  liad 
been  obferved  ihir^-four  years  before  by 
Montanari.  It  was  of  the  bigne&of  a  fbr 
the  fourth  magnitude,  and  vciy  bright ;  it  con- 
tinued of  tlie  fame fize till  the  bi^inningof  the 
fucccedirg  mon'  i),  and  from  tli.it  time  it  b  e- 
came Icis  and  Icfs  to  the  end  o:  ?  V-- ,  wh'.n 
it  tot-iHy  dir:»pncarid  to  the  vA:^:^  L\  r,  but  tlic 
telcfcoj.^  flicucd  it  in  its  jilacc  a  liiojuh  longer, 
ftill  growing  Icfs  and  lefb,  till  at  the  end  it  wus 
cntirdy  loft.    At  the  end  of  November, 

1705,  that  part  of  the  heavens  then  coining 
from  the  blaze  of  the  fun's  beams,  the  flar  ap- 
peared again,  but  very  fmail  and  faint,  and 
c  ^r.tinutt'  vifible  to  the  end  of  February  i  706, 
ulicn  it  entirely  difappearcd.  It  did  not  ap- 
pLar  again  till  the  n^iddle  (>t  Ajnil  170^^;  it 
V.  as  tlijn  fomcthlng  larger  ili.iu  me  flats  ot  tlx 
iLxth  m:.;$mtude,  encrcafcd  in  fise  to  the  ele- 
venth of  May^  but  from  about  this  time  it  be- 
gan again  to  diminifh.  It  appeared  again  in 
1 7C9  on  the  twenty-third  of  November,  and 
lu'.in  detreafed  in  l  i  11:!  -.  On  the  fevcnth 
of  Fcbruiury,  in  i7io>  U  was  foiinaii  that 
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the  telefcope  hardly  dtfcomed  it.  On  die 
twenty-fourth  of  May,  1712,  it  re-appeared 
'  the  fifth  time,  and  remainod  in  ftght  tUl  the 
end  of  Junc(  when  it  was  ^in  wholly  loft  to 
the  view. 

Since  the  time  of  thele  feveral  obf.Tvations, 

the  attention  of  aftronomers  h:is  been  very 
much  employed  on  the  appearances  of  the 
fixed  f}.';r>,  .nid  ihcy  have  found  other  variati- 
ons among  them.    The  moft  foutlicrn  of  tlie 
two  ibrs,  placed  by  Bayer  under  the  feuthem 
hand  cf  Virgo,  has  ^^loHy  difappeared  ;  the 
other  is  feen  as  he  places  it,  but  no  one  has 
yet  found  die  firil  to  re-ap{Hrar.  Riccioli 
mentioas  a  fbr  in  die  northern  thigh  of  the 
fame  conflcllation,  which  is  not  now  to  be 
feen,    Bayer  had  not  marked  tliis,  fo  that, 
probably,  it  was  not  vifible  in  his  time,  and 
was  properly  a  new  ftar  of  Riccioli's  ouicrva- 
tion,  and  hat  difappeared  fince.   There  U  not, 
at  diis  time,  any  veftigeof  thatftarof  theJtxih 
magnitude,  which  Bayer  has  ^bced  in  the 
Weftern  Balance  at  ten  degrees,  and  that  of 
'Scorpion  with  a  north  latitude  of  three  de- 
crees.   Tvcho  and  Bayer  found  a  liar  of  the 
fourth  magnitude  in  the  eaftcrn  fcalc  ot  the 
Balance.    Hevehus  fought  it  in  vain,  and  de- 
clared that  It  had  difappeared,  butit  wai>  agaui 
feen  afterwards,  not  fo  large  indeed  as  dicy 
have  deferibed  it,  but  remarkably  bright,  and 
it  has,  iirain  time  to  time,  difappeared  and  ap- 
peared again  in  that  place.    The  ilar  of  the 
fourth  magnitude,  fccn  by  Caffini  the  elder, 
in  the  Hare,  has  been  fmee  feen  at  times,  and 
lofl  .It  times,  in  the  fame  place     and  it  has 
been  obftrvcd,  both  by  him  and  by  Hallcy, 
that  the  ftar  of  the  third  magnitude  in  the  hin- 
der leg  difappeared  at  times.  TWs  was  fought 
in  vain  for  fevcral  yean,  and  at  length  it  ap< 
peaied  again  vilible  toite  naked  eye,  and  of 
diefizeofafiaroftheiixtihmagnitnde.  On 
pamining  it  in  1699^  at  its  appearance  after 


I  fo  long  a1o&,  by  the  meant  of  powerful  tide* 
fcopes,  it  was  found  to  be  condoled  of  twi» 
ftats,  diftant  from  one  another  about  five  smA 
dui^  minutes  in  latitude. 

There  is  not  any  phocnomenon  in  the  hea* 
vens  tliat  has  more  furprifcd  thofe  who  have 
confidered,  or  indeed  known  thefe  things  at  all, 
tl  an  this  of  the  appearance  of  a  nev/  ftar  in 
the  her.vens.  Th  st  in  CaiJiopcia  was  moft 
t  (ken  notice  of  bcs-auie  of  its  extraordinary 
fi7,c  and  brightncfs,  and  many  have  fuppo^ 
it  a  iinglc  appearance  of  its  kind  in  die  hea- 
vens. It  has  been  gueflM  by  fome  to  have 
been  a  comet,  and  by  others  a  plunec  on  fin; 
So  wild  and  fo  abfurd  are  the  opinioas  of  mm 
who  are  hafty  to  determine,  and  flow  to  exa- 
mine. I  have  brought  together  thefe  nume- 
rous inilances,  all  fup.portcd  by  the  mofl  au- 
thctic  tcftimony,  to  (hew  that  there  was  no* 
thing  fingular  in  that  appearance,  except  its 
bignefs;  for  that  there  are,  among  the  fixed 
ibrs,  others  which  appear  only  at  timet,  and 
which  do  it  in  different  degrees.  Tile  fixed 
places  of  thefe  new  ftars  fufficiently  prove, 
that  they  are  neither  comets  nor  planets,  as 
indeed  does  alfo  the  nature  of  their  lijrht. 
Their  return  at  ceitaai  times,  though  not 
with  a  perfod  regularity,  ihewt  that  didr  ap- 
pearance is  owing  to  a  motion  in  themmvet, 
and  that  a  periodical  one.  And  it  is  evident 
from  ihdr  want  of  any  fenfibic  paraUax,  that 
tkey  are  abfolutely  in  the  region  of  the  fixed 
ftars,  and  that  they  have  this  motion  only 
about  their  own  axis,  and  remain  otherwtfe 
at  reft. 

The  probable  account  of  them  muft  be, 
therefore  as  already  hinted,  that  they  are 
globes  of  folid  matter,  obfeure  on  one  part  9jf 
their  finfrce,  and  lumtnoitt  on  the  other. 
And  as  a  revolution  round  about  their  own 
axis  would  account  for  all  the  appearances, 
were  they  xeg;ular,  there  is  dits  particular 
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motion '  fiib  in  ^  pdes  of  Aat  levotutiofi 
tound  the  uia,  Tlus  will  lliew  us,  occafi- 
■oniUf ,  more  or  Ids  of  die  eatighmcJ  fiirface } 

aiid  all  tiic  reft  will  follow  from  the  o^er. 

If  diL  be  the  cafe,  the  fingulp.rit}*,  in  re^r^^rd 
to  that  ot  Ciiffiopeia,  is,  that  the  time,  t.=.kca 
up  by  its  rcvolucion,  i>  i'o  !on<?,  or,  that  tiie 
variation  froiii  the  jcvoiuuon  ot  the  poles  ib  I'o 
great ;  but,  be  it  from  dtfaflry  dme  is  no  doubt 
of  its  appearing  again. 

NILE.  Aiiaiiieb7w1itdi  Ibattofdie  old 

sftponomers  have  called  the  river  among  the 
conftellations  of  the  northern  hcmifphere, 
more  generally  luioiwn  by  the  name  Eridanus. 

NILIDONUM.  A  name  by  which  tome 
invecaUed  tfae  Triangle. 

NIMROD.  A  name  given  by  feme  to 
BooCes,  one  of  the  northern  conftellations. 
There  have  been  a  fet  of  writers,  Schiller, 

Schickard,  and  the  like,  who  would  not  fuffer 
the  pajian  hiitory  to  rt  mai:}  in  poflcfTion  of  any 
one  of  thele  couiicUaiions.  In  thefc  calc:<, 
\vhcre  they  leave  the  figure  as  it  was,  and  uiily 
<dter  the  name,  the  nufchief  is  not  great  but 
they  become  intolendile  where  fchat  enthu- 
•6ahi  alters  tibe  form  of  the  confteilation. 
SrhllJ*''  has  done  this  almoft  throughout  the 
beavenSi  he  has  {Jaccd  the  twelve  Apoftles  in 
the  room  of  the  twelve  figns  of  the  zodiac, 
and  he  has  converted  the  (jreat  Bear  mto  St. 
Peter's  boat,  and  the  confteilation  Draco  into 
the  innocents  ilain  by  lierod.  X  his  creates 
coufufioti,  and  is  unpardonable. 

NIT  AC   A  name  by  wUdi  firnie,  irfio 

arc  frjnd  of  uncommon  words,  ^call  the  zo- 
diac ;  it  is  one  of  the  Arabic  names  for  it»  and 
lignihes,  in  that  langu^^  a  bdt. 
Vol.  I, 
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NIXUS.  A  Mune  hy  which  lome  of  the 
Latin  writers  have  called  the  conflelladfla  Her- 
cules. 

NOAITs  ARIC.  A  name  given  by  Schiller 
to  the  confteilation  A^go^  or  Navis,  dm 

A  name  hv  which  fome  of  the 
-ih-ologica]  writers  have  called  the  planet 
Mercury }  it  is  theChaldce  name  of  that  pla- 
net, and  it  figaifies  an  attendant. 

NODUS  CCELESTIS.  A  term  which 

occurs  in  Cicero  and  fome  of  the  odier  Latin 

writers  as  a  . denomination  of  an  arran«ement 
ofitnrs.  It  means  that  part  of  the  conliellu- 
tlon  Pifccs,  which  confifts  of  the  ilring  or  cord 
thstf  ties  die  two  fihes  toone  another.  ' 

NOGAH.  A  name  by  which  Ibme,  who 
are  fond  of  uncommon  woids,  have  called  the 

planet  Venus  ;  it  is  one  of  the  Hebrew  names 
of  that  planet,  and  /ignites,  in  the  pn^per 
fcnfe,  light  or  fplcndor;  it  is  therefore  a  very 
proper  name  for  A>  bright  a  planet. 

NOON.  That  time  of  the  day  at  which 
the  fim  comes  to  the  meridian  of  any  place  j 
or,  in  proper  words,  that  time  of  the  day  at 
which  die  meridian  line  U  that  place  is 
pointed  diroflly  at  the  fun's  centre,  or,  if  the 
plane  of  it  were  continued  up  to  the  heavens, 
would  cut  the  ftm's  centre  in  its  courfe. 

The  meridian  of  any  place  is  a  great  circle 
of  the  earth  drawn  through  fhat  place,  and 
through  the  two  poles  of  the  earth.  Now  as 
diefe  two  poles  keep  their  place  at  all  ttmcs,and 
the  part  of  the  eardi,thrai^  which  die  lineJs 
drawn,  keeps  alio  its  place,  diis  civde  muft, 
with  refpe^l  to  that  placi.-,  be  a  fixed  circle, 
and  confequently  it  muft,  like  all  other  fixed 
parts  of  the  earth,  turn  round  with  the  reft 
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of  its  furface  in  its  revolution  about  its  own 
axis.  Now  as  tiiis  part  of  die  furface,  or  this 
line,  is,  by  d\is  revolution,  brou^t  to  point 
to  die  fun   directly  once  in  twenty-tour 

hours,  the  time,  when  it  does  fo,  is  that  v,  ;.-  :i 
the  fun  IS  farthcft  from  the  horizon  in  that 
place,  that  is  the  noon,  or  the  mid-day  at 
that  place. 

In  the  &nie  manner  dib  cirde  on  the 
earth's  furlace  is,  bjr  the  general  revoltttion  of 
the  earth,  btw^tonce,  in  every  twenly-feur 
hours,  dire£Uy  oj^xtfite  to  every  Ibr,  and  tlic 
point  of  time,  when  it  is  fo,  is  the  point  at 
which  that  ftar  is  fatd  to  be  at  its  meridian. 
The  common  form  of  expreflion  on  this  lub- 
jecl  is,  thaL,atiucn  an  hour,  fuch  a  ftar  comes 
to  its  meridian,  as  if  the  Aar  travelled  to  it 
But  in  this,  as  on  all  other  occafions  of  thb 
kind,  we  ufe  the  ccmunon  ways  of  fpeaking 
inftcad  of  the  proper.  The  term  is  not,  a  ftar's 
coming  to  the  meridian,  but  the  meridian  tra- 
velling to  the  (br  ;  :md  thus  it  is  that  aftro- 
nomers  arc  to  be  undcfltood  when  they  fpeak 
of  the  rifmg  and  fetting  of  the  fun  and  the  itars, 
they  fpedc  only  in  cooforn.ity  to  appearance, 
and  the  ordinary  method  of  expreffion,  for  the 
liars  and  the  fun  keep  their  place  forever,  and 
this  revoludon  of  the  euth  does  all  the 
matter. 

KORTH.  Wc  arc  to  obfervc,  that  all  the 
books  we  know  of  in  aftronomy  have  been 
written  by  perfons  who  have  lived  on  the  north 
fide  of  the  equator,  and  have  had  the  north 
pole,  in  the  countries  in  which  they  lived, 
elevated  above  the  horizon.  As  this  happens 
to  be  the  cafe,  there  is  no  confiifion  in  the 
terms  that  arc  ufcd,  which  there  would  Lc  in 
the  book  ^  of  writers,  fomcofwhomftiould  have 
lived  on  the  one,  and  fome  on  the  other  fide  of 
the  equator ;  and  to  fome  of  whom  the  north, 
and  tooihcrschc  fouthpole  were  elevated  above 
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the  horizom  Thus,  for  inftanoe,  we  name 
the  two  equinoxes  according  to  this  lituadon, 
and  very  ^iliarly  call  that  in  March  the 

vernal,  and  that  in  September  the  autumnal 
rqui  10X  ;  but,  if  wc  had  books  of  a^b-onomers 
who  had  lived  on  the  fouth  fide  of  the  equator, 
wc  ftiould  find  a  very  different  language  in 
them,  for  their  autumn  begins  in  March,  and 
their  fpriiig  h\  September,  fo  that  ihcy  would 
as  naturally  call  the  Sefiienber  equinoK  the 
vernal,  and  the  March  the  autumnal  equinox, 
as  we  do  the  contrary  by  diele  names.  In  the 
fame  manner  it  would  be  univerfid  widi  them 
to  call  the  fouth  pole  the  upper  part  of  the 
heavens,  as  il  is  wiUi  us  to  call  the  north  po! c 
by  that  name  :  and  as  we  exprcls  anv  motion, 
that  is  made  from  fouth  to  north  by  the  name 
alcending ;  and  any  motion,  that  is  made  from 
north  to  Ibudi,  descending ;  jud  on  the 
contnuy,  diofe  who  ihould  live  in  countries 
to  die  ibuth  of  the  equator,  and  fee  the  finidi 
pole  elevated  above  their  horizon,  astheywouM 
call  that  the  ton  of  the  heavens,  would  call 
every  motion,  from  north  to  fouth,  afccnJing, 
and  every  motion,  from  fouth  to  north,  by  the 
name  of  a  defcending  motion. 

1^0  ujidcrftand  rightly  where  the  nortb 
point  is,  wc  are  to  conj;Ucr  the  horizon  as 
forming  a  circle,  which  is  interfeacd  by  an- 
odier  circle,  die  meridian,  and  by  it  divided 
into  two  equal  parts.  The  poinr  of  inter- 
feaion  of  thefe  two  circles,  which  is  near- 
eft  the  north  pole,  is  c.illcd  the  north  point,  or 
the  north  ;  and  that,  which  is  ncareft  the 
foutii  pole,  is  called  the  foutri,  or  fouth  point. 
S(£  tktartuu  LiiKcLEs  e/the  Sphere. 

^NORTHERN  CROWN.    A  name  by 

which  the  agronomical  writers  call  one  of  the 
conftellations,  the  Corona  Boreal  is  of  the  La- 
tin writers,  a  fma'I  one  placed  between  Bootes, 
Hercules,  and  Serpens,  and  remarkahk  for  a 
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flar  of  the  fccond  magnitude  in  It  called  Lu- 
ctda  Coitmae.  The  bent  leg  of  Hercules  is 

immcdiatclv  over  the  tnp  cf  if,  nnd  the  head 
of  the  Serpent  is  juft  under  it,  all  4t  %  iinall 
diitance. 

The  antients  counted  eight  flars  In  the  Co- 
rona Borealis,  and  they  were  a  long  time  fol- 
lowed by  the  later  writers.  Ptolemy  gives  the 
account  at  eight,  and  Tycho  and  Hevclius 
ntalce  them  of  die  lame  munber*  but  Flam- 
flead  makes  them  twenty-one.  Of  thefe  there 
is  not  one  of  the  firft  magnitude*  and  only  one 
<if  the  (econds  this  is  the  Lucida  Corona, 
and  many  have  been  for  reducing  this  to  the 
third.  The  magnitude  ot  the  ilars,  according 
to  thefe  clafle:*,  is  indeed  very  ill  determined, 
•totnc  niakmg  thoie  of  one  ciafs  that  others 
plaoe  in  another,  nor  is  it  a  vronder,  for  fearce 
anjr  two  fiars  in  the  fiimament  are  truly  of 
the  fame  bigpefi.  Tbele  fbn  are  principally 
difpofcd  in  the  circle  of  the  Crown*  fevcn  cf 
the  old  eight  are  fo;  the  points  or  rays  have 
very  few  of  them. 

The  Corona  Borealis  is  fo  univerfally  fpoken 
of  among  the  old  writers,  that  it  is  probable 
the  Greeks  had  it,  among  the  tlH  of  their 
aftxonomy,  from  the  Egyptians.  They  have, 
however,  aocctfding  to  their  cuftom,  annexed 
cme  of  dieir  fiibles  to  it,  and  ^eak  of  it  as  of 
their  own  invendon* 

Th^  tdl  us  this  was  die  crown  of  Ariadne, 
and  diat  Bacchus  placed  it  among  the  ftars. 

They  fay,  that  when  this  beauty  was  married 
to  Bacchus  in  the  ifland  of  Dia,  all  the  gods 
gave  her  fome  prefent.  This  crown  was  the 
teftimony  of  reflect  from  Venus,  or  from 
tha't  goddeli  and  the  hours  j  or,  as  others  will 
have  it,  Bacchus  gave  her  the  crown.  hin;felf 
as  a  prefent  to  purchale  her  confent,  and  that 
Ifae  was  taken  with  the  gaiety  and  fplendor  of 
the  gift,  and  accepted  him. 


N  U 

However  diey  have  difputed  diis  point,  du^ 

ail  fay  it  was  the  work  of  immortal  hands; 
\'ulcan,  they  tell  us,  fabricated  it^  and  it  was 
wrought  of  gold  and  Indian  gems ;  and  that  it 
was,  by  the  power  of  Bacchus,  for  whicb- 
foevcr  rcalbn,  carried  up  into  the  heavens. 

NORTHERN  HEMISPHERE  of  tb^ 
EarA,,  A  term  uied  by  the  gcographefs  to 
exprefs  one  half  of  the  fuito  of  the  earth, 
and  often  referred  to  by  the  aftronomoa  under 

the  name  of  the  earth's  northern  hemifphere. 
It  is  that  half  of  the  earth  extending  from  the 
equator  to  the  north  pole.  The  equator,  or, 
as  it  is  vulgarly  called,  the  line,  divides  the 
earth  into  two  equal  parts,  being  dr  iwn  round 
it  at  equal  dtflance  from  die  two  poles ;  thele 
two  hemiQiheKS  may  therefore  be  very  pm* 
perly  called  the  northern  and  the  finithcm  he- 
mi^here,  as  they  fiill  between  the  line  and 
die  north,  and  that  and  die  fouthpole. 

NUCLEUS  (sf  a  Comet.  Artronomcrs  ufc 
tliis  term  to  exprefs  tlie  body  of  the  comet,  or 
the  whole  of  the  appearance,  exccptijig  the 
tail.  Tlley  alio  Ibmedmes  call  tht^the  head 
of  the  comet;  this  is  the  general  Hgnilication 
of  the  term  Nucleus,  when  applied  to  a  comet, 
but  there  are  fome  who  have  ufed  it  in  anotlicr 
fenfe.  The  body  of  a  comet,  w  hen  viewed 
through  a  tclefcope,  has  not  at  all  the  look 
cither  of  a  fixed  ftar  or  planet,  but  ap- 
pears a  growing  heated  mals  j  this  is  fun.e- 
times  of  an  tmifonn  cdoiir  and  appearance, 
and  Ibmedmes  it  is  brighter  in  the  middle  and 
d  irker  at  theedg^S}  fometimes  allb»  white 
this  central  part  appears  endre,  dieedgesfeem 
cratki-d  and  lacerated.  Such  appearances  are 
dtluibed  by  aitronomcrs  in  their  accounts  of 
continued  obfervations  on  the  comets.  In  this 
cafe  the  word  Nucleus  is  uied,  not,  as  in  the 
general,  to  cxprcis  the  vtdiole  body  of  the  co- 
A  a  a  2  mec^ 
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net,  but  only  to  fignify  that  part  of  it  which 
appears  dUfcreat,  from  the  reit  in  its  centre. 

NUMBER,  plaru.  By  this  term  aftrono- 
mers  exprcfs  any  niunber  that  may  be  pro- 
duced by  the  multiplication  of  one  number  by 
another.  Thus  eig^t  is  a  plane  number,  bc- 
caufe  it  may  be 'produced  hf  four  multiplied 
by  two,  for  two  times  four  make  eight  j 
tvrenty  is  a  plane  number,  bccaufe  it  may  be 
produced  by  four,  for  four  times  five  are 
twenty. 

In  this  itiflancc,  the  number  ibtir  and  the 
number  five  are  called  the  fides  of  the  plane 
number  twemy,  and  in  die  iiune  manner  die 
two  and  the  fsur,  in  the  former  indance, 
are  the  fides  of  the  plane  number  eigjhc  In 
general,  tliofc  numbers,  which,  being  muki- 
plicd  by  one  another,  produce  a  plane  number, 
are  called  fides  of  the  plane. 

Thefe  plane  numbers  arc  often  reprefentcd, 
in  aftronoiiitcal  ufe,  by  lines  infbadof  Hgurcs, 
and  only  diefe  can  be  fi>  repreicnted.  Thus, 
if  we  fuppoie  the  number  twenty  to  be  repre- 
fented  in  this  nianner,  we  lhall  iirft  fuppofe 
the  units,  of  which  that  number  confifts,  to 
be  reprefented  by  fo  many  fquares,  and  ihefc 
fquarcs  are  then  to  be  placed  in  the  form  of  a 
rectangle.  In  this  manner  the  number  twenty 
is  reprefented  by  a  rectangle,  one  of  the  fides 
of  wluch  is  four,  and  the  odier  is  five.  On 
Ihu  the  dodxine  of  fquate  juunbeis  depends. 


NYCTYURUS,  the  Kaprr  of  the  Ktght^. 
or  (Juard'mn  of  ?/^'  Kight,    A  niunc  given  bjr 
many  of  the  old  Gi  txk  writers  to  Saturn ;  we 
meet  with  it  in  Plutarch  and  in  Aratus.  The 
Greeks  took  conlideration  in  their  namii^  of 
the  ftarSf  and  they  ufually  did  it  ficom  fcmie^ 
thing  that  was  very  fii^idar  and  appropriate^ 
The  odier  names,  by  which  they  alfo  called 
Saturn,  may  ferve  to  CTcplain  their  intent  in 
thi?.    Among  thefe,  wx  find  Ph.i-non  .-ir.d 
Ph.  cton,   which  figijify  npparcnt.    Pinto  has 
been  cenfured,  for  hii  calling  this  planet  Phz- 
non,  by  thofe  who  fiippoTed  Ph«iOtt  could 
mean  nodiing  but  bri^  or  fliinbg  j  but  this 
is  not  die  ienfe  of  the  woid  when  applied  to 
Saturn,   Phsenon  fignifics  apparent,  in  any 
fenfe  of  that  word,  for  the  verb,  from  which 
it  is  derived,  only  fignifics  to  appear.  What 
was  intended  to  be  conveyed  by  it  in  this  ufe, 
was  not  tl'.atthc  planet,  to  which  it  was  given, 
was  the  brightcft  of  all  the  fet,  for  it  is,  on 
the  contra^,  the  ddleft }  but  diat  it  was  that 
which  was  moft  conftandy  feen  in  die  hea- 
vens.  Thb  is  acfaara£ter  of  Saturn,  and  is 
owing  to  this  plain  caufe^  that  it  is  not  fo  often 
hid  under  the  fun*s  beams  as  any  of  the  others ; 
for  this  rcafon  it  was  alfo  called  by  Plutarch 
by  a  name  which  exprefl'cd  t ;  ic  night-watcher, 
or  guardian,  Ny£lyurus,  becaulc  Ju  genecaiily 
apparent  in  fomc  part  of  that  time. 
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OAK  ROYAL.  One  of  the  new  fouthern 
condefhtions,  cftabVifhcd  in  comme- 
moration of  the  trcL-  of  that  fjxrcics,  in  which 
an  EngUfh  monarch  was  prefer \'cd.  For  an 
account  of  its  place  in  the  hmijphcrey  and  the 
JUtr%  u^d^  it  csnkdnsy  fee  the  article  RoBVK. 
Carolxhvm» 

OBLIQUE  ANGLE.  A  term  ufed  by 
mathemauciaiB  to  expreft  anf  angle  that  is 

dlftcrent  fipm  a  right  one.  If  one  of  the  two 
lines  which  fonn  the  legs  of  an  angle  be  per- 
pendicular to  the  other,  it  is  called  a  right 
angle  j  if  they  be  farther  removed  from  one 
^smother,  it  is  caUcgJ  an  obtufe  $  if  diey  be 
brotiglit  nearer  to  <me  another,  it  is  called  an 
acute  angle  j  but  Wb  thefc,  whatfoevcr  be 
tlieir  c|u.intiry,  are  called  in  diftin£^ion  from 
tbe  rig^t  angle,  Mifiu,   See  Ancle* 

f 

•  OBLIQUITY  sf  the  Ecliptic,  Bciulc  the 
apparent  daily  revolution  of  the  fuii  round  the 
earthy  which  is  from  eaft  to  weft,  and  is  per- 
formed in  twen^-feur  houn,,  and  is  common 
to  the  fun,  and  to  all  the  other  ftars,  the  fun 
.lias,  to  fpeaic  according  to  appearances,  a 
particular  motion  alfo  which  he  jnakcs  fiom 
weft  to  eafl,  in  direct  contrarietyto  the  other  ; 
this  will  he  found  on  compaiinii;  the  iltua- 
tion  of  the  fun  with  th;it  of  the  fixed  ftars  at 
ditit-icnt  limes  of  ihc  fame  year.  If,  for  ex- 
ample, we  oblecve  the  hour  of  the  pai&gc  of 


the  fun,  and  of  certain  fixed  ftars  through  the- 
meridian,  we  Ihall  fiml,  that  the  interval  of 
time  between  the  fun's  palTajc  through  it, 
and  that  ot  any  fixed  ilar,  fituated  to  the  cafl- 
ward  of  the  fun,  does  dimlnifh  every  day  i 
and,  on  the  contrary,  if  we  take  the  hour  of  - 
the  paflage  of  the  fun  through  the  meridian,, 
and  of  a  ftar  to  the  weft  of  the  fun,,  we  ihalt 
hnd,  that  the  inten  al  of  time,  between  the 
paflage  of  the  one,  and  of  the  other,  cncrcafes 
every  day.  Wc  have  abundant  proof  of  die 
fixed  ftars  being  immoveable  in  their  places, 
and  the  rclult  of  the  experiment  therefore  ap- 
pears to  be,  that  the  fun  does  continoally  ap- 
proach toward  Uie  ftartotheeaft,  and  depart 
from  thole  to  the  weft}  or,  in  other  wofiis,  that 
the  fun  travels  on  continually  from  the  wcft- 
v.  ard  to-.vurJ  t!ic  caih  If  the  obfervations  be 
continued  a  fuftoent  time,  the  appearances 
will,  at  length,  be  CN.iolly  as  they  were  in  t':e 
fnit  obfcrvation.  This  will  happcji  at  a  certain 
time,  which  time  marks  the  revolution  of  the 
fim  round  die  earth,  as  it  appears  to  be,  and. 
this  period  of  time,  between  its  leaving  that, 
point,  and  coming  to  it  again,  is  the  fdar 
year. 

This  was  one  of  the  carliell  obfervations. 
in  ailronomy,  and  as  foon  as  this  was  made,, 
as   it  was  agreed  that  the  fun  ha<l  a  n-.o- 
tion  peculiar  to  itfclf,  which  was  performed. 

from  \v(  f{  to  eafJ^,  and  coi'.^plcatcd  a  rcvolu- 
Uoii  III  Uic  cuuiic  of  a  year  i  the  next  obfer- 

VatioQ; 
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vation  was,  that  this  motion  was  made  round 
the  poles  of  the  worlii,  or  the  equator.  As  tl'.e 
daily  revolution  of  tiie  l^ine  lun  round  about 
the  earth,  and  that  of  the  flars  wi^  die  ntieri* 
dian  altitude  of  the  fun,  varies  every  day, 
and  that,  in  fiich  a  manner,  that,  at  fome 
tioies  of  die  year,  it  is  more  elevated  above 
the  horizon  dian  at  others,  in  the  quantity  of 
half  a  quarter  of  a  circle,  it  hence  refults, 
that  the  dlitancc  of  ihc  fun  frrfm  the  north 
pole,  which  we  iuppole  to  have  at  all  times 
the  fame  height  above  die  horizon,  is  fubje^Sl 
to  die  lame  variation.  Its  diftance  from  the 
eqtiinodial,  which  is  a  great  cixcle  of  the 
ffdMre,  placed  on  each  fide  $t  mnety  degrees 
diftarow  from  the  poles,  varies  alfo  continu- 
ally j  for  when  we  have  ftxcJ  the  points  of 
caft  and  wcl^,  at  which  the  cquino<iHal  cuts, 
or  intcrfecLs  the  horizon,  we  perctivr,  that 
the  riiuig  and  the  letting  of  the  luu  aufwers 
every  day  to  a  different  point  in  die  horizon. 
Sometimes  it  happens  exaSly  at  the  interfe&ion 
of  the  equator  with  the  horizon ;  this  is  the 
cafe  in  the  equinoxes,  when  the  day  and  night 
are  exadly  of  the  fame  leiigih,  at  other  times 
it  departs  from  thcfe  points  in  the  place  of 
its  rifing  and  its  fctting  to  a  tcrtam  diltancc, 
and  after  this  it  feems  to  come  back  again  tlic 
fame  way. 

This  dBftance  from  the  equator  is  equal  on 
one  fide,  and  on  die  odier;  it  goes  to  an 
^ual  remove,  north  and  fouth,  in  fuch  a 
manner,  that  in  winter  the  fun  departs  from 
the  point  of  fetting  at  the  equinox  to  the 
fouthward,  ]ui\  as  far  as  in  the  fummcr  he 
departs  from  the  point  of  his  rifuig  toward  the 
north,  and  thus  it  is  fecn,  in  the  diftances  be- 
fore and  after  the  equinoxes,  in  points  diame- 
trically oppdite. 
It  follows  dicn,  diat  the  fun  is  cDntinually 
,  in  feme  part  of  a  great  circle  which  interfids 
the  horizon,  and  is  cndined'feveral  degrees  lo 


the  equator;  this  circle  is  called  the  eclipticv 
'l*hc  parallel  circle,  which  xhc  fun  dcfcnbcs 
daily  in  bis  revolution  round  the  eartii,  wUca 
it  is  ^  its  greateftdt(bnce  from  the  equator, 
toward  die  north,  is  called  the  tropic  of  Can- 
cer, and  the  parallel  circle  which  it  delcribes 
when  it  is  at  its  greateft  diitance  fouihward, 
is  called  the  tropic  of  Capricorn.  Thcfe  circles 
arc  called  tropic?,  which  fignifti-.s  places  of  re- 
turn, bccaufe  when  the  fun  h  i";  :!^ri^  ed  at  them 
he  leiurrii  back  again  j  axiu  ultronomeri  Cill 
diofe  days,  when  the  fun  is  in  the  tropics, 
fellHGes,  diftinguifhing  them  by  the  ittmes  of 
die  fummer  and  the  winter  folftice,  becade 
about  thefe  times  the  fun's  meridian  altitude, 
and  his  places  of  rifuig  and  fetdi^  have  no 
fenfible  variation. 

In  ord.:r  to  determine  the  greateft  declina- 
tion, or  obhquity  of  the  ecliptic,  with  regard 
to  the  equator,  v.e  are  to  obfervc  tlu  meri- 
dian height  of  the  fun's  centre  above  tijc  ho- 
rizon, when  it  is  in  its  greateft  elevation,  which 
is  about  the  twentieth  day  of  June.  Six 
mondis  after,  or  diereabouts,  we  are  to  oIh 
ferve  the  meridian  altitude  of  the  fun  when  it 
is  at  its  Icaft  elevation.  Thefe  two  altitude 
arc  to  be  corrected  according  to  the  rales 
which  regard  refractions  and  parallaxes,  and 
we  are  to  take  the  difference,  which  bcin« 

'  Op 

equally  divided  into  two  parts,  gives  the  true 
obliquity  of  die  ediptic,  which  is  at  this  time 
about  23^.  28^  ao^. 

OBLIQUE  SPHERE.  A  term  very  frc- 
quent  in  ailroiiomical  writers,  and  very  irn- 
portant.  It  exprcfles  nne  of  the  tlirce  iuua- 
tions  of  the  fphere,  witii  itjpcct  to  the  inhabi- 
tants of  die  earth,  and  it  b  that  of  the  tbne 
which  is  of  die  greateft  confequence,  becaufe 
it  regards  almoft  all  die  inhabitants  o^  the 
earth.  They  live  in  a  parallel  fphere,  who 
live  at  ddier  of  the  poles;  diey  in  a  rlihc 

fpheie 
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fphcre  who  live  under  the  cckflial  equator ; 
but  all  who  live  between  the  equator  and  l  i- 
thcr  ot  tiic  poles,  tliat  is,  in  a  maimer,  all 
Ac  inhabitants  of  the  earth  live  in  an  oblique 
fphere>  and  fee  the  heavens  accor^i^ty. 
.  InovvkrtoexplaiiithisperredUy,  itinay  be 
proper  to  premife  the  meaning  of  tlic  other 
two  terms,  the  paraltcl,  and  the  right  fphcre. 
With  refpccl  to  the  hrll  it  is  plain,  thnt  who- 
foever  lives  at  either  of  the  jwlcs  of  the  earth, 
mull  have  one  of  the  poLi  ut"  the  heavent> 
over  his  head,  and  the  other  under  his  feet ; 
titatb,  ooe  of  diem  mil  be  in  lus  zenith)  and 
the  other  in  his  nadir  ;  and  oonfequcntfy  the 
equator  will  be  to  fuch  a  perfim  coincident 
with  the  horizon,  and  all  its  parallels^  ja- 
rallcl  to  it }  he  is  therefore  faid  to  live  in  a 
parallel  fphcte,  that  U,  he  has  a  parallel  ho- 
rt£on. 

The  right  fphcre  may  require  a  few  more 
words  to  explain  it,  but  alter  tlus  the  oblique 
will  be  very  eafily  nndetflood ;  if  we  iitppofe 
live  earth  to  be  viewed  from  an  infinite  di- 
flance*  the  eye  being  in  the  place  of  die  e({ua- 
tOTf  we  (hall  find^  diat  the  equator,  and  all 
its  parallels,  will  appear  only  as  fo  many  right 
lines,  only  half  of  each  of  t'nofe  circles  will 
be  fccn,  and  being  viewed  from  a  point  thus 
circumllanced,  thole  fccond  cir«.ic3  will  appear 
no  otherwife  than  as  ri^t  lines«  A  pcrfon 
who  lived  under  the  equator,  would  be,  in 
feme  degree,  in  the  feme  fittiation,  he  would 
have  both  die  poles  in  his  horizon,  and  the 
celcfKal  equator,  and  all  its  parallels,  would 
cut  hi<.  horizon  at  right  angles,  confcqucntly 
he  woulu  live  in  what  is  called  a  ri;>ht  (phcrc, 
in  diihnction  iroin  that  parallel  fphere  which 
,  has  been,  and  that  oblique  fphcre  which  is 
now  to  be  mentioned. 

'  Thia  oblique  fphere  b  die  term  ufed  thei» 
.  to  eaqweis  that  filiation  in  vHitch  the  globe  of 
die  earth,  and  the  fpheie  of  the  heavefls,  do 


relatively  prcfent  one  another  to  the  eye  of 
tb.nlf  whn  li\  c  between  tl.c  equator  and  the 
poku  i  and  this  great  compafs  of  the  earth, 
talcing  in  all  who  have  written  of  the  heavens, 
and  almoft  all  who  have  confidercd,  or  looked 
at  them,  it  is  the  moft  material  to  be  tnily 
underftood. 

In  whatfoever  part  of  the  tcmporate  sonea 
n  pcrfon  lives,  and  in  whatfocver  part  cwri  of 
the  torrid  and  frigid,  excepting  only  at  the 
centre  of  either  of  the  latter,  he  will  have  the 
celeftial  equator  cut  his  horizon  in  an  oblique 
dire^on }  in  confequence  of  diis,  die  equa- 
tor being  reckoned  die  ftandaid  circle  on  the 
^obe,  he  is  feid  to  have  an  oblique  horizon,, 
or  to  live  in  an  oblique  fphere,  for  thcfe  are 
fyrtonimous  terms.  In  whatever  direfiion  the 
equatr-r  is  with  rcfpect  to  the  horizon,  in  that 
direction  ;Jfo  are  the  fevt  r:!!  parallels  to  that, 
circle,  or,  as  they  are  uiually  terii.cd  in 
fimplcwords,  the  fcveral  parallels.  The  equa- 
tor dierefore  cutting;  die  horizon  at  right  an- 
^es  to  dwfe  who  live  under  the  line,  all  its 
parallels  alfo,  to  fuch  perfons,  cut  the  horizon 
in  right  angles,  and  in  the  fame  manner  the 
equator  to  all  people,  bet^vec.".  t!  e  equator 
and  the  poles,  cuttijig  the  horizcji  at  oblique, 
angles,  all  its  parallels  do  alfo  cut  the  hori- 
ion  at  oblique  angles  to  the  iiihabitajUs  of 
\l\is  part  of  the  globe,  and  this  is  what  ts  un- 
derflood  by  the  obliquity  of  the  Ipheie  to  thofe 
people. 

It  is  to  be  underftood,  diat  to  an  inhabi- 
tant in  an  oblique  fphere,  when  we  fpeak  of 
all  the  parallels  to  the  equator,  cutting  the  ho- 
rizon at  oblique  angles,  we  mean,  that  he  is 
to  conceive  no  more  parallels,  (thcfe  c  i:*.!  ; 
being  all  imaginary,  and  in  number  what' 
people  pleafe,  j  than  do  appear  in  feme  part  of 
that  horixon }  Ibr  fuppofii^  agreat  many  pa- 
rallels drawn  between  the  equator  and  cither- 
pole,  as  eftabliflicd  ctides  of  the  fphere,  fomo 
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of  them  wouU  be  entirdf  above,  aiui  fome 
of  them  entirely  bdow  the  horizon ;  and  all 
that  is  to  be  nndcrftood  of  thofe  in  this  doc- 
.trine  of  the  obliquity  of  the  fpherc  is,  that  they 
would,  if  their  places  v.-crc  fuiHcicntly  ex- 
tciuIcJ,  cut  the  horizon  at  oblique  nngles  ;  To 
that,  to  ufc  the  mcft  proper  and  puuc;uai 
terms,  r»U  the  parallels  ia  the  fpherc  of  hea- 
ven, l  ave,  in  an  oblique  fphere,  their  planes 
oblique,  to  the  plane  of  die  horinm.  This  is 
the  proper  character  of  the  oblique  Iphere } 
bu^  in  a  work  of  this  kind,  where  terms  were 
to  be  explained,  more  than  this  was  rcquifitc 
to  make  it  intelligible  to  ihofc  who  have  not 
been  converfant  in  the  terou  which  regjard 
the  liclence. 

OBTUSE  ANGLE.  The  term  by  which 
•madiematicians  exprcfs  that  an^ilc,  be  what- 
foever  its  qunntity,  which  is  grc.ier  than  a 
right  one.  A  perpendicular  line  lirawn  down 
to  touch  an  horizontal  one,  forms  what  is 
called  the  right  angle,  and  any  diing  greater 
than  this,  diat  is,  any  su^le  formed  by  fcpa- 
rating  the  two  lines,  or  Ic^  ftill  farther 
afimdkn^  than  they  are  in  diis  figure,  is  called 

OCULI  MUNDI.  A  term  by  which  we 
find  the  flars  escpcefled  in  feme  of  the  dd  wri- 
tcn.  This  might  leem  a  mere  poetical  phrafe, 
but  dwve  b  more  in  its  foundation*  The 
floics  made  tfie  world,  Mundui,  by  which 
teen  they  underftood  the  whole  univcrfe  a 
corporal  deit)',  and  they  fuppofcd  the  liars  to 
be  the  eyes  of  that  body,  with  one  or  otlur 
of  which  it  faw  all  parts  of  the  eartli.  The 
ommlcicncc  of  a  deity  was  a  necefiary  ac- 
Jcnowlcdgment  in  any  fyflem  of  religion  ;  but 
^riiat  a  poor  and  mean  way  was  this  of  account- 
ing for  bis  leeing  all  diingi ;  how  tmwoithy, 
when  wc  iV  i  t  i  n  i  paitid^,  die  name  of  Aat  (e£k 
who  adopted  it. 


O  B 

I    OCULUS  JOVlS,^%#«/7«l^'^-  A 

I  name  by  wdiich  fome,  who  aie  fond  of  a^ 
1  fcctcd  terms,  c:ill  the  fun.    T5ie  term-oociira 
in  Ibmc  of  the  old  Lattii  wiiteis. 

OCEAN.  A  name  by  which  feme  of  the 
aftronomcrs  have  called  die  conftelUtion  Ed- 
danus. 

OCLAZOS.  A  name  by  which  we  find 
fome  of  the  old  Greeks  calling  that  conftcUi- 
tion,  which  others  of  their  writers  have  called 
[  Engonaftn,  and  other'  Hercules  ;  they  fcem 
to  have  received  it  without  a  name  irooi  die 
£g)'ptians. 

OCTAPUS,  «•  OcTiPis.  A  name  hf 
wbidi  fome  of  the  afironomtcal  writers,  as 
they  follow  the  Greeks  in  their  orthography, 
or  the  Latins  in  theirs,  call  the  conlbllaiiao 
Cancer. 

OCTIPES.  ihe  eight  Fsot.  A  name  by 
which  fome  of  the  aifaronomical  wnten>  have 
called  the  conflellation  Cancer  $  othecs,  ac- 
cording  to  the  Greek  osdiogntphj,  call  it 
Oflanus> 

CFSCL'LAPIUS.  A  name  given  by  many 
of  the  old  writers  to  that  conflcllation  in  the 
noitl,crn  heinifpherc,  more  ufually  called 
Ophiucus.  1  he  Greeks  pretended,  mat  me 
figure  owed  its  origin  to  CEfodapius,  and  diat 
the  Serpent  between  hb  le^,  and  periihing 
under  his  gripe,  reprelented  his  fldU  in  phyik^ 
by  which  he  cured  the  bites  of  diofe  animals. 
When  we  read  of  the  Angius  CEfculapii  in  the 
heavens,  it  is  this  Serpent ;  they  fay,  Jupiter 
placed  the  phyfician  in  the  ikies  at  the  lequeft 
of  ApoUo.   Ste  Ophiucus. 
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OKAB.  A  name  bjr  which  diofi^  w1k> 
aiefend  ofoutof  theway  wonfay  eoumotdj 
call  the  oonfellaiion  Ayjla ;  it  is  one  of  the 
Anhic  nainesofthatiigiiis  andfigpiifiet  a  Uack 

OLOR,  the  Swan.  One  of  the  conftel- 
latiom  in  the  northern  hemifphere,  pretended 
ligr  tbe  Gredcs  fo  be  die  fane  ivUdi  Jupiter 
u&d  to  debauch  Leda,  and  afterwards  lai&d 
among  die  conftsUationi.  Ar'  kt  Jknetm^ 

OPHLS,  or  Ophis  Ophiuci,  Strpatt, 
cr  Ophiucus'/  So-pent.  A  name  by  which 
fome  have  calkd  the  Serpent  in  the  northern 
hemifphere.  Ophis  Greek  loi  a  lerpent. 
Sit  Ss&FSNS. 

^OVHOJCVS^Sirpmny.  Oneofthecoo- 

fldlations  in  the  northern  hemifphere ;  it  is 
one  of  the  old  forty-eight,  »nd  is  mentioned 
by  tlie  earlieft  writers  on  aflronomy ;  it  was 
probably  in  its  origin  fomc  part  of  tlic  hiero- 
glyphic writing  of  the  £gyptians  ;  but  that 
bcu^  lindeHlood  only  by  thcmfelves,  the 
Greeks  have  explained  it  b^  fiune  of  their  h- 
bukms  hifloijr.  Manjrofihemodepn  writers, 
out  of  that  natunl  averfionmen  have  for  things 
they  c!n  not  undexftand,  have  given  up  the 
Greek  dmnminarion»  and  call  it  Seipeola* 
litis. 

Serpentary,  or  Ophiucus,  is  a  veiy  large 
-  Conilellation,  and  comprehends  a  great  num- 
ber of  flan*  The  figure,  as  reprefeoted  in  the 
lUiemes  of  die  heavens^  of  whalfiiem  time, 
(ibrdkefe  are  ibiafy  alike,  and  aie  jnobably 
the  very  fame  that  were  noeived  fixim  die 
(Egyptians,  is  that  of  a  man  landing,  with 
his  legs  at  fome  little  diftance  from  one  an- 
otiier,  rind  an  immenfe,  and  monf^rous  Ser- 
pent between  them,  a  part  of  the  body  of 
Vol.  L  ' 


which  ho  alio  grafps  with  each  bandj  the 
figiue  jsitpiefented  naked*  except  for  a  loofe 
robe  abonthis  waifl^  and  over  his  flioiilder, 
and  he  has  nothing  upon  bis  bead. 

Ophiucus  is  placed  under  die  head  of  Her- 
cules, and  over  the  figns  Libra,  Scorpio,  and 
Sagittary ;  the  Er^jlc  is  on  one  fide  of  him, 
though  at  a  Jjilincc,  and  on  the  other  the 
of  Bootes,  though  at  a  greater.  The 
headofHnqdesoomesveiyn^tothe  head 
ofOphhKUS,  andhis  aim  widi  die  dub  inj 
it  is  between  the  left  aim  of  Ophiucus,  and 
the  upper  part  of  the  body  of  die  Serpent.  The 
left  foot  of  this  conftellation  touches  Scorpio^ 
and  he  ieems  as  if  walking  from  Sagittary  to 
Lyra.  , 

L  he  aiitients  have  allowed  twenty-nine  flam 
to  the  conftellation  Opniucus  ^  Hippatchus 
counted  Co  many  in  it,  and  Ptolemy,  his  faith- 
fid  follower,  has  fet  down  die  fame  number  > 
Hevelius  has  railed  die  account  to  forty,  and 
Fiamftead  makes  it  feventy-four. 

Among  all  this  number  there  is  only  one 
ftar  of  tlie  fecond  magnitude,  and  this  is  in 
his  head  j  there  is  not  one  of  the  firft,  and 
but  few  of  the  third  :  the  great  number  arc 
of  the  finalleft  kinds  ;  they  arc  diltributed 
widi  a  tolerable  regularity  over  the  whole 
%«re.  There  are  feyenl  indiehead,  fewer 

indeed  of  the  tolerably  laige  ones  on  die  body 
dian  migbt  be  ej^peded,  but  a  conQdeiahfe 

number  on  the  legs,  and  more  on  the  anus. 
Upon  the  whole,  the  conikllation  is  as  con* 
picuous  as  moft  in  the  hemifphere. 

What,  the  Egj-ptions  meant  by  the  figure 
of  a  man  ftriding  over  a  Icxpcnt,  is  not  eafv  to 
lay;  hut  die  Greeks,  who  never  luled  to 
adapt  fome  part  of  dieir  hiftoiy  to  every  one 
of  their  figures,  teU  lu,  dut  this  conflation 
reprefentcd  Carnabos,  fovereign  of  die  Gette^ 
a  people  of  iMyfia.  They  fay,  that  he  reigned 
as  long  ago  M  when  men  foft  bc^  to  fow 
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com.  Ceres  is  faid  to  have  Inftrufted  men  In 
this  ufeful  art,  and,  to  that  purpofe,  to  have 
conimiflioncd  Triptolemus,  whom  fhc  had 
educated,  to  fpread  it  throughout  the  world. 
That  lie  might  have  expedition  in  his  courfc, 
thev  fay,'  ihe  placed  him  in  a  chariot  drawn 
by  dragons.  Amoog  other  of  his  vifitt,  Trip- 
tdlemin,  thejrtell  us,  came  ttlCarnabos,  who 
at  firft  received  him  gracioufly,  but  deter- 
mined to  dcftroy  him  in  the  end.  Tliey  fay,  he 
hrlt  killed  one  of  the  dragons  that  drew  his 
chariot,  that  he  might  have  no  poflibility  of 
getting  away,  and  then  was  about  to  mutder 
him  i  but  Ceres  came,  and  iixing  another 
^offM  to  die  chariot  carried  him  off  with 
her,  and  to  punifh  Camahoa,  placed  his 
figure  in  the  ikies,  as  an  eternal  memorial  of 
his  ingpratitude,  in  the  ad  of  killing  the  fer- 
pent,  or  dragon,  which  bad  belonged  to  (he 
chariot  of  the  vifitor. 

This,  however,  is  but  an  ill  adapted  iiory. 
The  being  removed  into  the  fldea  has  been, 
on  all  odicr  oocafioos,  confidered  as  the 
greateft  honour,  anapotfaeoTia,  and  a  triumph 
above  all  others,  lb  that  diis,  making  it  a  pu- 
nishment^ founds  but  uncouthly.  Hercules 
was  the  natural  and  ready  ftory  for  fuch  n 
figure,  but  they  had  got  an  Hercules,  killing 
a  drat2;on,  in  the  Iku  s  already  j  however, 
others,  quite  diflatished  with  this  account  of 
Camabos,  have  thought  it  better  to  have  two 
Hercules's,  than  one  fuch  ridiculoas  Any  in 
Ae  account  of  the  heamis.  They  have  called 
OphiuCttS  dierefore  an  Hevcuks  alfo,  and 
have  diftinguiflied  him  by  the  name  of  Lydius. 
They  fay,  this  conftellation  was  formed  in  ho- 
nour of  that  hero,  on  his  having  killed  a  mon- 
ftrous  fcrpent  at  the  river  Segaris,  in  that 
part  of  the  world,  who  had  dcllroyedj  a  mul- 
titude of  people,  and  frighted  all  mankind 
from  the  nci^bourhood  of  the  fiver.  The 
queen  of  the  oountiy»  thef  lay,  lent  hiai  back 


to  Argos,  loaded  with  gifts  for  the  fervice  ; 
and  Jupiter,  in  honour  of  the  exploit^  placed 
him  in  the  heavens,  with  the  Serpent  in  his 
hands,  flruggling  and  gaping  under  die 
rious  gripe. 

There  are  odier  ilories  as  to  die  origpn-  of 
^ihiucus,  but  they  fcem  rather  confufed  ac- 
counts of  diofe  before  eftabliihed,  than  abfo« 
lutely  new  ones  fuch  i"?  that  which  makes 
the  tonllcllation  reprcient  Triopas,  a  kuig 
of  Theflaly,  who,  for  dilliunouring  Ceres, 
was,  after  many  miferies,  deilroyed  by  a 
dragon,  and  placed  up  in  die  Jkfes  fiogedier 
widb  that  creature ;  diis  is  only  a  Uunderii^ 
aooountof  dieflory  ofCamaboa:  odierscall 
it  Pborbas,  a  ion  of  Triopas,  and  an  hem, 
whom,  in  commemoration  of  his  exploits, 
Apollo  raifcd,  together  with  a  dragon  he  h^i 
conquered,  into  heaven  i  but  llu  rc  arc  ruiicrs 
who  will  have  it  to  be  CEfculapius,  and  call 
the  Serpent  Anguis  CEfculapii.  The  con- 
quered Serpent  was  a  vay  natural  emblem  «C 
dielkiUhehaduimedScine,  which  oooh!  cure 
die  bites  of  diofe  animals  3  and  Jupiter  b  laid 
to  have  plated  him  in  die  lldes  at  the  wetfpdt 
of  Apollo. 

ScHillrr,  who  will  make  every  conftella- 
tion  reprcient  a  Chriftian  ftory,  hzs  obhte- 
ratcd  the  Snake,  ajiid  placed  fome  bu&es  in 
its  place }  he  call  it  St.  BeneduS  among  the 
Thoras«  Sdiickant  leaves  it  as  it  Is  $  but 
inflcad  ofOphhicus,  he  calb  it  St  Fanl  and 
die  Viper. 

OrPOSn  K  MERIDIAN.  A  term  ufe(* 
by  ailronomers  and  geographers  to  cxprcls  that 
femicircle,  or  half  of  a  meridian,  in  which 
the  phoe  fimn  vriuch  die  meridian  is  denoon- 
nattd  is  not;  but  which  paflca  duougli  the 
point  of  the  earth,  that  is,  oppclile  to  dntoC 

wiucih  it  is  called  die  mcndian* 

In 
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In  order  to  underftand  this  perfeffl|^y  It  is  to 
he  obferved,  that  a  mericUan  is  a  great  circle 
which  is  drnwn  through  both  the  poles  of  the 
earth,  and  through  which  it  is  faid  to  be  a 
meridian.  Now  as  the  poles  of  the  earth  di- 
vide this  into  two  equal  halves,  or  lemicircles, 
and  die  one  of  thde,  wluch  is  diat  in  yrbidb. 
die  pboe  ihnds, »  muck  nwrereforedlo  than 
'AeoilKri  ttisacufiom  to  call  tlib  half  of 
<lfae  meridian,  fometimes,  in  abfolute  terms, 
dieiiieriiUan  ;  in  either  of  thcfc  cafes  the  other 
femicircleis  called  the  oppofite  meridian.  AH 
the  place  ,,  through  which  the  fame  femicircle 
pafles,  which  is  carried  through  the  place 
whence  it  is  named,  are  faid  to  be  places  in 
-the  'ftme  meridian ;  and  all  thofe  places, 
nHiidi  are  exaftiy  oppofite  to  iSrdtt  and 
iihioiigjhwbidimconleqiienoe  fte  odierpafles, 
w  fidd  to  be  in  the  <}ppofite 


•  OPPOSITION.  VVhcnwc  meet  with  this 
term  in  the  writings  of  the  aftrologcrs  it  means 
an  oppoiite  fituadon  of  feme  one  of  the  planets, 
«iid  of  toam  fixed  flar,  or  feme  conftd]atk)n» 
iriicn  dicjaiejufthalf  adide,  or  one  han- 
dled and  eig^t  d^^ees  dtftant  from  each 
other.  This  is  one  of  the  five  a^eAs*  con  • 
fpe^,  or  f)rzygies,  fo  famous  among  the  old 
aftrologers.  They  fuppnfed,  that,  in  thefe, 
the  ftars  and  the  plaiicti  Ihcd  2.  mutual  influ- 
ence over  one  another,  or  had  reciprocal  ra- 
diations to  and  from  each  other  j  and  by  means 
of  thefe  diat  they  co-operaied  togjether  in 
canfin^  or  at  le^  in  giving  feme  lhare  to- 
wanl  the  caofing  of  events,  fo  that  they  had 
opportunities  hence  of  fore-knowing  them. 

The  other  fourafpe^ts  were  ConjurnSlinn, 
Sextile,  Quadrate,  and  Trine.  In  the  firft 
of  thcfe  they  were  together,  in  the  ic- 
cond  at  iixty,  in  the  thiid  at  ninety,  and  in 
the  fourth  at  one  btmdred  and  twenty  degrees 
diftance.   From  all  diefe,  prefagcs  were 


OP 

OPPOSITES,  §r  Aktipodh.  A  teim- 

hy  which  we  exprcfs  thofe  people  who 
inhabit  that  part  of  the  earth  which  is  exactly 
oppoiltc  to  that  on  which  wc  live,  and  whofe 
feet  are  therefore  directly  placed  ^ainft  ours, 
only  with  the  diameter  of  the  earth  between. 
It  has  been,  at  one  tioiey  acconntod  hereQr  to 
maintain  dutt  diere  were  people  thus  fituated, 
and  to  this  day,  among  the  vulgar,  it  appears 
fti^ange,  irrational,  and  improbable,  to  fpcak 
of  it ;  but  it  is  abundantly  proved  that  the 
eart:h  ib  round,  and  very  few  parts  of  it  are 
umnhabited.  I  hofc  places,  which  are  cppo- 
fitc  to  Europe,  are  not  the  moft  improper  for 
inhabitBnta»  and,  if  inhahifeed  (as  indeed  we 
know  thfy  are)  the  people,  irfio  live  in  ihcm, 
AUiA  have  their  feet  oppofite  to  our  feet,  and 
be  antipodes  tout. 

There  is  not  any  thing  more  furpriling  to 
thofe,  who  arc  unacquainted  with  the  fyftem 
and  ftructure  of  the  un)\  cifc,  than  this  ;  hut 
there  is  nothing  fo  evident,  or  fo  far  from  im- 
probability. The  immediate  queAion  is.  Why 
do  not  thefe  people,  whdefeet  ave  oppofite  to 
our  feet,  and  whofe  heads  are  downwards,  fell 
off  the  earth  ?  Whether  fliould  ihqr  fidl,  into 
the  fides  ?  Certtunly  the  term  is  ridiculous }  the 
earth  i";  at  their  feet,  and  the  fkies  bej'ond 
their  heads,  they,  as  well  as  we,  muft  there- 
fore fall  upwards  if  they  fhould  fall  into  the 
heavais.  In  the  ftnidurc  ot  the  uruvcrfe  there 
is  a  power  of  gnnritation,  or  attra£Hon,  or  caiH 
it  by  whatnamewepleafe,  there  is  a  tendency 
of  all  diings  on  the  finfece  of  die  ^be  toward 
its  centre.  TUa  tendency  (call  it  attraAion, 
or  by  what  term  we  wfll)  does  evidcndy 
exift,  and  this  alone  muft  keep  the  inhabitants 
of  the  earth,  on  whichfocver  part  ot  it  they 
live,  from  falling  froni  its  furfacc.  The  hea- 
vens are  the  place  which  wc  look  at  as  up* 
wards,  and  they  muft  have  diis  dcnomtnadon 
in  whatever  part  of  the  earth  we  live  i  fe  that 
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falling  to  them  would  be  falling  upwards  and 
not  downward^,  from  whatloever  part  of  the 
earth  it  fhould  happen.-  If  we  could  fuppofc 
this  power  of  attni^n»hy  which  we  are  kept 
upon  the  earth's  hrhcc^  taken  aw^  with  re- 
^pcdttootirfelvcs,  we  (hould  be  influenced  in  a 
manner  we  little  think }  but  this  is  not  a  plncc 
to  enquire  into  that.  At  prefentthe  cftablilhtng 
as  a  ccrtaint)-,  in  the  minds  of  the  uninformed, 
this  do<Strine  of  the  antipodes  is  the  pomt  ; 
and  this  may  be  done  perhaps  without  having 
recourfe  to  any  very  abflnife  matytts. 
In  the  firft  place  it  will  be  allowed,  that,  if 
the  earth  be  rouiid«  there  is  a  part  of  it  oppo- 
polite  to  this  in  which  we  Iive$  in  which,  if  it 
be  inhabited,  the  inhabitants  muft  be  anti- 
podes to  us,  or  mufl  have  their  feet  oppofite 
to  ours  ;  but  the  eanh,  to  the  vulgar  eye,  ra- 
ther appears  to  be  a  great  plane  tlian  a  fphc- 
rical  bodv.    By  llw  term  earth,  uied  in  tiiis 
(cnfe,  we  mean  the  caith  and  fea,  and  this 
appears  the  more  inoomprefaenfibie  to  onliaaiy 
n^nds,  finoe,  if  there  be  leas  making  a  large 
part  of  the  g^obe,  and  thefe  feas  elevated  in 
die  manner  of  parts  of  a  globe's  furfac^  diey 
imagine  that  thefe  would  mt  keep  their  con- 
vex figure,  but  would  over-run  the  land  ;  nnd 
that,  ill  refpcct  to  fut  h  as  ftiould  be  oppolue  to 
us,  they  would      undoubtedly  empty  them- 
illves  into  the  Iky,  as  the  people  of  that  part  of 
the  globe  would  ftU  thither.  But  that  this  is 
Che  cale  beviden^  and  the  fame  law  of  nature, 
which  prevented  die  one,  prevents  the  other. 
This  gravitation,  or  attraction,  (or  by  what- 
ever name  it  is  called)  this  tendency  of  heavy 
bod  es  to  the  centre  prevents  the  runnrng  of 
the  feas  into  the  Ikies,  as  well  as  tbe  men's 
falling  into  them  ^  and  in  the  Isune  manner  die 
one  would  be  ninning  upwards  as  much  as  die 
other  would  be  laQiog  upwards,  and  one  would 
be  Zi-  unnatural  as  the  other.    The  liunecaufe 
alio  f.referves  the  fea  in  its  convex  form,  and 
|;ieventa  its  over-running  the  land  in  any 


o  p 

place*  Thete  are  the  laws ;  but,  to  examine 
the  evidence  of  die  let  ua  look  into  ap> 
pearanoes. 

If  we  will  examine  the  manner  in  which 
diflantobjcaa-afiea  ourfig^  we  lhaU  Ae 
that  thelargeft  of  thofe  equally  remote  areliift 

feen  :  nnd  that  as  large  and  fmall  one?  advance 
together,  the  lar^Il  arc  firft  feen,  and  the  linall 
ones  afterwards.  Thus,  if  a  church  and  a 
bu(h  are  at  tiie  iamc  diiiance,  and  that  a  very 
oonfideiable  one  fiom  tbe  eye,  die  churdi 
will  be  ftea  while  die  bufli  is  invilSile;  and 
thus  in  ol^eds  whidi  are  ui  motion,  and  aA* 
vandng  toward  us ;  if  we  fliould  fee,  upon  a 
plane,  a  cart  in  which  the  driver  (hould  ha\  e 
ftuck  upright  his  long  whip,  we  (hould,  lirft 
of  all,  at  a  great  diltance,  fee  the  cartj  after 
this,  as  it  came  nearer  to  us,  we  Ihould  (cc 
the  carter  by  tbe  iide,  but  it  would  be  vciy 
long  before  ure  dilcovered  fo  fmall  a  thing  as 
the  wfa^  even  thou^  we  fliould  have  faeea 
tcid  that  it  was  put  there*  Now  let  us  reduce 
this  to  the  comparifon.  If  a  perlbn  be  fiandiag 
upon  the  coaft  of  the  fea,  and  waiting  for  a 
veikl  which  he  knows  is  to  arrive ;  in  what 
manner  ought  he  to  ice  it  r  whv  ;',ccording  to 
the  following  oblervauon,  he  ought  to  fee  the 
ilup  fiift,  and,  after  a  great  whU^  be  o^gh^ 
to  ieethemaftjuftiodienuddleof  itfthatbo" 
ing  litde  more,  in  comparifoti,  than  equal  a» 
tbe  whip  of  tlic  carman  ;  but  It  is  not  thus. 
Let  us  enquire  then  in  what  mai;tner  he  does 
fee  it.  He  fees  firft  of  all,  at  the  greateft  dif- 
tance,  the  top  of  the  maft,  :is  it  were,  rifiug 
out  of  the  water,  and  the  appearance  nt  cx^icily 
as  if  the  fbip  was  fwallowed  up  in  dift  water, 
and  drowned  fi>  deep.  As  he  continues  his 
eyca  upon  the  objed,  this  part  of  die  maft, 
whkh  is  above  water,  grows  more  and  more 
long,  and  at  length  he  begins  to  fee  the  top  of 
the  deck,  and,  bjdegreeSy  the  whole  body  of 
the  velkl* 
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Now  let  us  examine  why  this  u  the  order 
in  which  things  prefent  thcflifelw :  iftlie  fea 
were  a  great  plane,  at  feens  to  be  die  cafe  to 
Me  oUscmy  then  the  Aip  woukly  in  the 
Aim  mimer  ai  die  cart,  have  its  body  firft 
hm^  and,  as  it  advanced  much  nearer,  the 
aiaft,  as  the  whip  in  the  other  obfcrvation  :  the 
maft  would  not  come  into  fight  by  the  top  firft, 
for  the  top  is  the  fmalleft,  and  not  the  largcft 
part,  but  the  whole  length  of  it  tog^er,  or, 
if  there  were  any  difiiilftUm  hi  point  of  time, 
die  ioweft  part  of  it,  for  diet  is  die  largcft. 

It  is  ianpoAble  to  account  for  die  cider  of 
its  appearance  upon  the  ftas  being  a  flat  fur- 
face,  but  the  appearance  is  in  this  order,  and 
therefore  the  fca  is  not  a  fiat  lurfacc.  VVc 
have  obfervcd,  that  the  part  of  the  lea,  which 
has  been  traverfed  by  this  vcliel,  is  a  part  of  a 
^hetical  fijr&ce,as  everypaitof  die  fea  b  fo ; 
and  weihalllbon  fee,  that,  on  this  fyflem,  ail 
diiflgitiiMft  appear  juft  as  dieydo}  and  as  the 
fllip  is  behind  a  very  elevated  part  of  the  body 
of  wMer,  when  the  top  of  its  maft  is  at  6rft 
fcen,  it  would  be  juft  as  n  Uura!  to  fuppofe, 
that,  tnftead  of  rifing  with  the  furface,  it 
muit  cut  through  the  convexity,  as  to  con- 
ceive that  a  perfon  muft  fall  to  the  (ky  becaufe 
his  feet  are  oppofile  to  our  fi»t*  The  eye, 
whea  k  is  caft  over  die  fea,  taltcs  in  a  g^eat 
extent.  The  veiTel,  when  its  ttoA  comes 
foft  in  view  at  the  top,  is  behind  a  great  part 
of  that  convex  furface  of  the  fca,  which  makes 
up  a  part  of  this  extent,  and,  all  the  time  that 
it  ii  riling,  r-s  it  were,  out  of  the  water,  the 
vcficl  ii  ciimbmg  up  tiiat  afcent.  This  is  the 
reafon  why  the  veflel  becomes  only  gradually 
leen,  and  b  this  manner..  Nay,  it  is  not  ne- 
oeilary  to  have  recourie  to  the  &a  on  this  oc- 
caiion^itnu^be,  at  sny  time,  fecn,  that  water 
is  convex  upon  a  lake  or  river,  where  the  eye 
can  be  earned  itiait  and  unintemipted  but  two 


or  diree  miles  forward.  Thus,  if  a  perfon 
be  in  a  boa^  and  can  lee  anodier  boat  at  die 
diftance  of  two  or  three  miles,  (which  appears 
but  a  little  iMjr  upon  the  wafer)  althoi^  he 

fees  thb  boatverydiftindlyas  he  ftands  upright, 
yet,  if  the  water  be  perfc(5^1y  ftiU,  and  he  be 
down  in  the  boat,  fo  as  to  have  his  eye  very 
near  the  level  of  the  water  where  he  is,  andfo 
look,  forward,  he  will  not  then  fee  the  boat, 
but  he  will  find  die  water,  in  that  little  extent, 
(welllb.astohideit. 

There  b  a  greater  proof  than  all  thb 
that  die  earth  b  round,  and  diat  there  b  fen 
in  all  pacts  of  diat  round.  We  know,  that, 
if  it  were  a  |dane,  the  perfon,  who  ihould  fet 

out  from  any  one  point,  and  go  on,  without 
topping,  (trait  forward,  would  be  continually 
going  farther  from  that  point  from  which  he 
fet  outi  but.  Oil  the  contrary,  that,  if  luc 
earth,  and  the  fea  with  it^  be  a  globe,  by  go- 
ing ftrait  forward  continually,  at  kaft  as  Jbait 
forward  as  the  courfe  of  the  lea  and  land  would 
let  him,  he  would  at  length  anivc  at  the  fams: 
place  again.  Now  this,  has  been  tried,  and 
the  c  flit  has  anrwcrcd  to  the  fyftcm  of  the 
earth  i  lu-ui^  round,  for  perfnnSjwhohax  c  luilcd 
forward,  have  come,  aitcr  a  certain  voj'ngc, 
(without  ever  returning  back)  to  the  place  from 
which  they  fet  out.  The  Lord  Anfon,  every 
one  icnows,  has  been  round  the  world,  that  is» 
he  has  been  carried  in  ibips,  upon  die  futfece 
of  the  fea,  quite  round  the  fphcreof  the  earthy 
though  not  in  a  ftrait  line,  vet  without  altcrincr 
the  abfoiute  direction  of  his  courfe  :  and  in  the 
f.ime  manner,  long  before.  Captain  Dampicr, 
and  Sir  Francis  Drake,  and  Ferdinand  Ma- 
gellan, hadd<»ie  the  fame}  and  die  courie, 
by  which  diey  did  thb^  b  marked  upon  die 
maps  and  globes. 

Now  if  thb  be  the  cafe,  if  pcrfons,  fetting 
out  from  the  weft  fide  of  a  kingdom,  and  fail- 
ing dirc^y  weftward,  canj  without  turning 
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to  the  ead,  return  to  the  fiune  kingdom  on 
the  eaibm  fide  of  it }  it  is  plain,  that  they 
have  been  carried  found  die  g^he  of  the 
caidi  i  and  it  ii  plain  alfis  for  that  was  the 
poin^  heie^  that  the  earth,  and  fcas  together, 
make  up  a  mal  of  .  globular  figure,  and  that 
there  may  be  antipodes,  fvncc  infomc  part  of 
this  voyage,  the  (hips  muft  have  been  m 
points  directly,  or,  in  fbme  degrw,  accord- 
ing to  the  ooiirle  of  the  ieas,  nearly  oppofite 
to  that  point  from  which  they  let  out.  And 
affiiredly  if  ihips  can  fail  upon  a  fea  widi  their 
mails  downwards,  as  it  is  called,  when  anti- 
podes are  (jx)kcn  of  by  the  unacquainted  with 
the  fyftem  of  the  world,  and  not  fall  out  of 
the  fea,  or  not  have  the  fcas  together  witli 
them  fall  into  the  flues  j  men,  if  there  had 
been  earth  in  the  place  of  lliofe  parts  of  the 
ieas,  might  have  walked  upon  it  without 
falling  into  the  (kies :  and  if  it  be  fo,  that  the 
fliips  were  obliged  to  gO  out  of  their  (trait 
couife  by  the  interpofition  of  land  in  thcfe 
points-,  then  there  land  oppoilte  to  that  on 
which  \vc  tread  ;  and  if  that  land  be  inhabited, 
as  no  doubt  but  it  is,  iJicn  the  pcifom  living 
upon  it  are  antipodes,  and  their  feet  are  op- 
fite  to  our  feet,  and  di^  are  in  all  dua  Ima- 
l^naiy  danger  of  tilling  down  into  die  ikies. 

If  we  go  &rther  in  the  enquiry,  we  iball 
all  die  way  find  new  proofit  of  this,  and  not 
one  objedlion  to  it.  If  wc  examine  the  feve- 
ral  appearances  of  the  heavenly  bodies  in  dif- 
ferent parts  of  the  earth,  or  of  the  fea,  wc 
iind  them  to  be  exactly  fuch,  as  they  muft 
appear,  if  they  vrere  (een  from  the  ievend 
parts  of  the  globe,  and  not  as  they  vifouM  be 
if  Icen  from  a  plane.  This  proves  alone^  that 
the  earth  Is  a  globe,  becaufe  appearances  muft 
anfwer  to  the  form  and  ilrudure  of  the 
things  i  but  bcfide  this,  we  hai'e  aiiother  evi- 
dence, that  a  fphcrc  is  the  true  fhp.pe  of  the 
tarth.   We  know  by  the  laws  of  pcripcdive 


and  optics,  that  if  any  body  do  in  all  fitua- 
dons,  and  under  all  dmunflatioei  whallb- 
ever,  caft  a  circular  fliadow»  that  body  muft 

be  a  globe.  Now  in  ediples  of  the  mooa  W9 
know,  that  the  caufe  of  die  edipfe  is  the 

fhadow  of  the  earth  thrown  upon  the  moon; 
and  we  hnd,  that  whatever  is  the  fttuation  of 
the  cartli  at  that  time,  or  under  wlut  circura- 
ftance  toevct  thoie  eclipfes  happen,  the  iha- 
dow  is  always  drcular  i  theidbie,  the  boi^ 
whidi  cafls  that  ihadow  muft  be  a  ^obe,  and 
it  being  the  earth  which  calls  i^  the  caidi 
muft  be  lb. 

It  is  very  palpable  from  all  this,  that  the 
earth  is  in  reality  u  globe ;  and  that  there  arc 
inhabitants  on  almoll  every  part  of  it  is  ccr- 
uin.  Wc  find,  that  even  the  torrid  zone, 
which  die  aatients  fiippoftd,  becauie  <^  its 
heat^  tobeuninhabitsdde^is  inbabiied.  and  is 
a  plea&nt  countiy  s  the  cxtrane  heat  of  the 
fun  being  aUayed  by  breezes  and  (howen,  aal 
even  fo  far  towanl  the  north  pole,  as  diqr 
never  imagined  human  induftr)*,  or  hunuui 
hardincfi,  would  pufh  its  way ;  we  find  alio 
iiihabitanto.  In  thefc  feveral  places,  and  under 
this  general  inhabitation  of  the  globe,  there 
muft  be  continual  inftances  of  people  who  arq 
Ofpolite,  or  areandpodes  to  one  anodia,  and 
all  thofe  things  which  aic  laid  of  them 
be  true,  fuch  as  their  having  their  noon  at  our 
midnight,  and  the  like,  all  which,  hoMiibever 
Itrange  they  appear,  depend  upon  the  gene- 
ral laws  ot  the  places  and  revolution:,  of  the 
heavenly  buda-s,  and  muit  be  exactly  truth. 

But  the  people  who  have  been  wavering 
about  this  belief,  have  this  to  urge  in  their  h- 
vour,  (at  leafty  in  their  eanife,}  dutthevoy 
tem^s,  ufcdbyafironoineisthemlUvesyarefiicb 
as  lead  them  not  to  fuppofe  iL  Jt'u  certain, 
that  the  aflronomcrs  in  general  are  more  to 
be  blamed  than  any  other  pcrforxs  of  fcience, 
for  the  uTc  of  vulgar  terms  which  they  know 
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to  be  improper  and  abfurd.  Thus  they  conti- 
nuallv  fpeak  of  the  rifine  and  fettino;  of  the 
fun  and  itars,  and  oi  the  lun's  diurnal  motion 
of  revolution  round  die  eaith  j  whence  people, 
who  only  dip  into  their  works,  have  been  led 
tt>  believe  they  maimained  Sadt  a  (yflem: 
and,  in  die  lame  manner,  they  fpeak  of  the 
upper  and  the  lower  hemifphere,  when  they 
talk  of  the  divifion  which  the  horizon  makes 
in  the  fpherc  of  the  heavens.  ,  Thefe  terms, 
upper  and  lower,  may  have  led  them  to  fup- 
pofe,  that  there  was  a  difttn^n  of  upper  and 
lower,  in  refpeft  to  ifae,litiiation  of  the  (kies, 
widi  npid  to  die  eaidi,  and  may  have  tended, 
not  a  litde,  to  the  ilrengthemi^  du$  opinion 
of  an  vpptt  and  a  lower  heaven,  with  regard 
to  us  and  the  antipodes.  The  truth  of  ex- 
preflion  is  this,  toward  the  earth  is,  with  re- 
fpc£t  to  the  inhabitants  of  the  earth,  always 
downward,  and  toward  the  heavens  is  always 
upwaid:  ib  dut  in  whatever  litoation  die  in- 
habitants of  die  eardi  we,  in  refped  to  one  an- 
odier,  thejr  would  ftiU,  if  diis  pfoper  ex{irer. 
Aon  had  been  regarded,  have  been  found  in 
the  fame  fituation  with  refpeft  to  the  earth 
and  heavens,  ajid  the  very  term  of  falling  up 
to  the  heavens,  would  have  fhocked  thole 
who  were  inclined  to  the  opinion. 

The  nilapplication  of  words  in  the  divifton 
of  the  heavens  is  unneceflkiy  i  for  diere  have 
beentcfttisinventtdindependentofdieirftuatkn 
todefoibe  diem  to  us,  and  to  dtftingMilhdiem 
from  one  another.  The  divifion  is  made  by 
the  circle  of  the  horizon,  the  plane  of  which 
being  extended  to  the  heavens,  docs  divide 
them  into  two  halves,  or  hemifpheres,  the 
one  of  which,  being  over  our  heads,  is  al- 
ways teta  by  us,  the  other  not,  becaufe  the  body 
of  die  eardi  is  between,  and  peiftdly  hidi» 
it  fnm  our  view.  In  €onle«]uence  of  diis 
difference,  the  two  hemilpheres  have  been 
difti^g^i^hed  by  die  terms  vifiUe  and  iavifiblc. 


and  thefe  are  certainly  as  cxprelTnT,  ?.nd  more 
proper  than  thofe  which  diftinguiih  them  into 
upper  and  lower,  from  thdr  relative  fituation. 

ORBIS  LACTEIJS.  A  name  by  which 
leveral  of  die  Latin  writers  have  called  the 
Via  Laftea,  or  Milky  Way,  the  Gataxia 
and  Qrculus  Galadicus  of  odien. 

ORKB.  A  name  by  which  fnme,  who 
arc  fond  of  uncommon  woids,  call  the  con- 
ileUation  Corvus  j  it  is  one  of  its  Hebrew 
names,  and  the  word  in  dwt  language  figiu- 
lies  a  raven^ 

ORFEREALEM.  A  name  by  which 
fome  call  the  Sag;itu$  it  is  ha  Tuikifli  name. 

ORIAS.  A  name  given  by  fome  of  the 
old  writers  to  the  conltcllation  Taiurus,  the 
lecond  lign  of  the  zodiac,  i'he  term  is  of 
Egyptian  origin,  and  it  means  Statio  Hori, 
the  Station  of  Iforus)  it  regards  feme  tradi- 
dition  of  that  country,  and  is  not  to  bpunder- 
ftood  at  this  time, 

>  ORION.  A  conftellation  of  the  mMTthcm 
hemifphere,  of  great  extent,  and  very  con- 
fpicuous  in  the  heavens.  It  is  named  by  all 
authors,  and  is  one  oi  tlic  torty-eight  old  con-  '  . 

fleUadons,  the  knowledge  of  which  the 
Greeks  obtained  from  the  Egyptians,  and 
which  all  odier  nadons  have  obtained  from 
them.  Orioi,  thoi^  of  great  extent,  and 
marked,  in  a  very  fortunate  manner,  by  the 
pofition  of  the  ftars,  yet  does  not  contain  fa 
!ar^:'c  a  number  of  them,  as  many  which  oc- 
cupy a  Imaller  fpacc  in  the  heavens. 

This  confiellation  is  in  all  the  {diemcs  of 
thebaavensieptdented  by  the  6gurc  of  a  man, 
in  a  poftuie  of  lighting,  his  left  leg  is  liiitod 
highs  biitibs  riglitilands&m:  in  his  rig^ 
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hand  he  holds  a  club  raifcd  to  give  the  blow, 
and  his  left  is  protended  fonvanis,  and  has 
over  it  a  lion's  fkin  by  way  of  fliicld,  bis  head 
is  naked,  except  for  the  hair,  his  body  is  co- 
vered i  his  belt  is  happily  deiuied  by  three  con- 
fideiable  ftars,  and  then  b  afilxed  mit  a  ihort 
fwocd. 

The  confleUatiom,  between  and  among 

which  Orion  is  placed,  are  the  Untooni}  the 
Bull,  the  Whale,  the  Eridanus,  the  Great 
Dog,  and  the  Hare.    The  Unicom  is  gallop- 
ing up  behind  him,  and  its  horn  paflbs  behind 
the  wrift  of  his  right  hand  ;  the  Bull  is  in 
front,  and  uixttie  above  him  j  the  Whale  i$  at 
a  difflance,  but  fiands  fi»cu^  him  tiie  river 
Eridanus  takes  its  origin  at  his  left  foot;  the 
hinder  part  of  the  Han  hides  hia  rigjht  foot, 
and  the  Great  Dog  is  at  a  little  diflance  below 
the  Unicom,  and  its  fore  feet  cooie  near  the 
hinder  part  of  the  Hare. 

The  figure  of  Orion  is  natunlly  drawn, 
and  he  fccms  engaging  with  the  Bull.  No 
conitcUaiion  in  the  whole  heavenb  is  more  hap- 
pily defined,  or  more  eafily  diftinguifhed. 
The  old  aftronomcrs  counted  thirty-eight 
ftars  in  the  codtellation Orion;  Ptolemy  has 
let  down  that  number;  Tycho  Brahc  has  of- 
ten counted  a  (far  or  two  Icfs  in  them  than 
thefe  carlv  obfervcrs,  but  he  has,  in  this  in- 
ftancc,  added  four,  he  mak.cs  the  ftars  of 
Orion  forty-two  i  Hevcliui  makes  themfixty- 
two,  and  Flamftead  ralfes  the  number  to 
feventy-cight.  It  Is  not  a  wonder  that  Orion 
is  eaOy  diflinguiibed  in  the  heavens  i  there 
are,  in  this  conftellation,  no  lefs  than  two 
ftars  of  the  firft  magnitude,  and  three  of  the 
fecond,  befidc  a  -^reat  many  of  the  third  and 
fourth;  there  are  indeed  fewer  ftars  of  the 
Icflfcr  magnitudes  accounted  in  it  than  ainraft 
in  any  whatever.    One  of  the  flars  of  die  firft 
magnitude  is  that  upon  the  inflep  of  his  left 
foot  about  the  nHdiHe>  of  ihe  breadth  of  die 


Eridanus,  and  this  is  diftinguifhed  by  a  parti- 
cular namebyfome  aftronomcrs,  bein«;  called 
R<-gf/;  the  other  is  in  the  right  fboulder. 
One  of  thofc  of  the  fecond  magnitude  is  in  the 
left  (houlder,  another  in  the  girdle  at  the  cd^ 
anollMa'  in  ^  middle  of  the  girdle,  or  belt,  as 
it  is  varioufly  called,  and  the  other,  the  laft  of 
the  itmty  which  mark  that  part  of  the  habits 
in  all  the  heavens  three  ftars  of  this  fize  are  not 
to  be  found  together,  except  there.    The  reft 
of  thofe  inOrior»  are  diftributed  pretty  equally 
over  the  fii:ure  ;  there  are  feveral  in  thefhield, 
a  great  nvauy  upon  the  brcaii,  and  fome  oa 
each  of  the  legs. 

As  to  ^  real  number  of  ftan,  oomprifed 
within  what  we  make  (he  limit  of  tedi  con* 
ftellation,  it  is  impoffible  to  be  determined  | 
when  we  apply  the  more  powerful  telefcopes 
we  fee  the  more  and  more  of  them,  and  thi?, 
fofar  as  wc  know,  without  end.    There  can- 
not be  a  better  inllancc  of  this  than  in  the  coa- 
ftellation  Orion,  for  the  ftars  of  that  confld* 
lation  have  been  attempted,  more  than  once* 
to  be  counted  by  die  affiftanoe  of  the  moft 
powerful  teldcopes.      Galileo,   who  firft 
thou^t  of  it,  was  difiieartened  in  the  under- 
taking.   By  the  firfl:  fteps  he  made  in  ri,  he 
counted  no  fewer  than  twenty-one  in  the  Tin- 
gle ftar  as  it  is  called,  known  by  the  name  of 
the  nebulofe  or  cloudy  liar  in  Orion  j  and,  in 
the  fpace  between  hu  bdt  and  ^  hilt  of  his 
fword,  where  our  beft  figures  of  the  confldb* 
tions  ^ve  ohly  three  or  lour  ftan,  he  counted 
e^jhty-onc ;  and  in  anolher  part  of  the  fiune 
conftellatioii,  within  the  compafs  of  between 
ont-  and  two  degrees  fquarc,   he  numbered 
more  than  five  hundred.    De  Rheita,  who 
fays  he  went  through  the  toil  ot  countixig  all 
that  his  telefcopes  wpuld  fliew  him  in  diboon- 
fteUation,  numbered  two  thodand.  It  bvery 
probable  that  better  inftruments  would  have 
difcuvexedtwo  thoufiuid  moire* 

The 
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The  Greel-*;,  who  have  an  ambition  to  be 
cOecmcd  the  urli.  liivcniors  of  aftronomy,  mid 
have  adapted  forae  part  of  tjicir  fabulous  hiilory 
to  every  one  of  diecoiifleUadoiM»  teU  us^  diat 
dib  Orion  wu  a  fim  of  tbeir  lea-god  Neplqne 
hy  Eufyale,  the  famous  huntreft.  The  Ibo, 
they  lay,  pofleiled  the  inclinations  of  his  mo- 
ther, and  became  the  greatcft  hunter  in  the 
world,    Neptune  gave  him,  they  tr-1]  u^,  this 
lingular  privilege  alfo,  thnt  he  Ihould  walk, 
upon  the  luriace  ot  tiic  iea,  as  well  as  if  it  were 
on  diy  land.    Ahflomachus  is  recorded  to 
have  xnemtoned  one  Hjicius  in  Thebea,  or  as 
Pindar  phmhiiDy  in  the  ifland  of  Cheoe,  who 
received,  whfa  great  ho4pitai^»  Jupiter  and 
Mercury,  and  requefted  of  them  that  he  might 
have  a  fon.    The  fkin  of  the  ox,  w^hich  he 
had  facrificed  to  them,  was  buried  in  the 
ground,  they  fay,  with  certain  idle  ceremo- 
nies, and  that  the  Ion  dcfired  was  produced 
fiom  it,  a  yoitth  of  promifujgfpirit,  aiid  called 
Qcion.  This  ia  the  cpfaiioo  move  lec^ved 
fajfoiae.aa  to  the  birth  of  Orion.  They  tell. 
VH  Aat  he  viTited  Chios  when  g^wn  up^  and 
ravilhed  Penelope  the  daii^ter  of  OEInopioti ; 
the  father,  they  fay,  put  out  his  eyes  and  ba- 
nifhed  him  the  ifland ;  thence,  they  tell  us, 
he  went  to  LLinnos,  where  X'uican  received 
hinj,  and  gave  hmi  Ctdalion  for  a  companion. 
■  When  hehad  been  rcftored  to  li^^t  by  the  fun, 
fiir  that  is  tbefloiy,  he  fetiimed  loChios,  and 
would  have  ivveog^  hu  ui] urics,  but  the  peo>. 
|de  hid  their  king  from  him.   They  teU  ita, 
that,  after  this,  he  hunted  with  Diana,  and 
was  fo  exalted  with  his  fucccfs,  that  he  ufed  to 
fay  he  would  dcftroy  every  creature  on  the 
earth.    The  eardi,  irritated  at  ihis,  produced 
a  fcorpion,  which  ftung  him  to  ilcath,  and 
both  he  and  the  reptile,  they  lay,  were  aftcr- 
teiwanb  taken  up  into  the  fldes,  the  Scorpion 
fluking  one  of  the  twelve  figns  of  the  zodiac* 
Others,  hoiwvcr»  dye  a  dii^nt  account 
Vol.  I, 


j  of  his  deftnT,5l'on ;  they  tell  us  that  he  wouli 
j  have  ravilhcd  thegoddefs  of  chaftity,  nnd  that 

file  killed  him  with  her  atiow.   To  thiftftoiy 

Horace  alludes, 

Integra: 
,  TfHtatur  (Mm  I^mm 
Firgima  AmUns fapiuu 

So  that  we  may  fuppofc  that  the  mod  rcceivgd 
tradition  of  the  time.  This,  however,  all  of 
the  writers  are  not  agreed  about ;  thcv,  who 
malce  him  die  ftorifice  to  the  vengeance  of  the 
ofiendedgodddi,.fiy,  th^t  hofdf  afterwards 
placed  his  figure  in  the  flcies  aa  a  memorial  «f 
the  attempt,  and  a  terror  to  allagea;  hut^ere 
arc  feme  who  fay  flie  loved  him  fo  well  that 
flie  had  tlioughts  of  marr)'ing  him.  Thefe 
add,  thatApollocould  not  bear  fo  diftonourable 
an  alliiuicc  for  his  fifter,  and  that  he  kUled 
him  i  and  Diana,  after  flie  had  fhed  fliowers 
of  tears  overhia  coipfe,  obtained  of  Jupiter  » 
plaoe  for  him  in  the  heavens. 

No  conileUatbn  was  ib  tenible  to  themari- 
nen  of  the  early  periods  as  this  of  Orion. 
We  find  all  the  Greek,  and  all  the  Latin 
poets  mentioning  it.  They  fpeak  of  the  fW 
Arauriis,  and  the  two  Hoedi,  as  raifui>,  fo 
they  uiidciltood  it,  ftorms  and  tempcfts  at  their 
rifmg  and  at  their  fctting ;  but  it  is  Qnon  that 
they  alwuys  fpeak  of  with  the  grcatefi  terror. 
We  find  Aichytas,  in  Honce's  beautiful  «dc 
upon  the  death  of  that  celebiaied  mavine^ 
calling  the  aufter,  the  dux  inquiett  turbidua 
adri^,  the  conftant  attendant  on  the  fettii^ 
of  this  conf^cllation,  and  the  cau&  of  hisihip* 
wreck  in  the  %rianfca. 

Alt  qucque  (Uvexi  rapidus  corns  Orim$ 
H^fHds  mtus  Oruit  taulk. 

We  find  Virgil  alfo  fpcaking  of  the  conficlla^ 
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tinii  in  the  lame  terms,  and  with  the  fame 
iilcas  of  terror.  In  the  fourth  book  of  the 
j^.ncid,  he  C2]h  him  Aquofus  Orion ;  aiul, 
in  the  firftbook,  lie  couples  him  with  the  fame 
wind  under  the  influence  of  which  Archyus 
calk  him  the  occafton  of  his  death,  to'ftir  up 
that  terrible  ftonn  which  was  the  gieat  danger 
df  his  heioe: 

Cum  fuh'ito  ajfur^cm  flu£lu  nitnhofus  Orion 

III  Vii^a  cacti  tui'U^  pfnitnliue  pmcacihtis  aii/Jns 
Pcrquf  undiis  Jupnante  Julo  perdue  invia  jaxa 
DljpuHt. 

The  hurry  and  rapidity  of  the  danger  from  thb 
conftellation  is  kept  in  view  by  all  the  poet  , 

9nd  WC  find  not  only  their  epithets,  but  the 
opinions  of  the  hiftoiians  confirnjcd  the  doc- 
trine of  thofc  tcmpcfls,  which  inftantly  accom- 
panied the  fifing  and  fctting  of  the  conftella- 
tion. When  Horace  would  dilTuadc  Galatea 
iam  venturing  to  fea,  diis  » the  image  of  ter- 
ror that  he  calls  up  Ibr  diat  purpofe ;  he  fays 
aolhingof  the  rainy  Hyades,  nor  cvenof  Arc- 
fktrjs  or  the  Hoedi,  which  he  elfewhcre  names 
as  the  ciufSss  of  terrible  iionns,  but  there 
it  is, 

Sed  vtdes  qiianto  trepidct  tumultu 
Frmm  Orim  ! 

We  find  this  poet,  in  afl  thefe  palG^s,  allud- 
ing to  die  fettiiig  of  Orion  as  the  caiafe  of  the 

moft  terrible  tcn'pefts,  and  he  purfues  the  iame 
do<f^rinr  throu^^hout.  He  never  calls  tip  this 
jdea  of  a  t'/mpt  ll,  to  which  he  ha^  a  mind  to 
rtive  a  peculiar  terror,  biithenamc<>  this  con- 
itcliation,  and  he  always  names  it  as  pronus, 
devexosf  fetttjig ;  when  he  alarms  his  mifirels 
it  is  by  the  ietdng  Oritm,  and  when  he  prays 
for  a  ihipwreck  for  a  bad  poet»  Msevtus, 
lhe  droninfiaoce  be  vriihesis,  dut,  where  dus 


OR 

thrcatnin^:  conftellation  fets,  there  mav  not  be 
a  fin  trie  liar  to  sruldc  the  pilot  of  the  veficl 
through  the  ftorm  that  follows, 

Nte  fiixa  atra  twSg  mmaun  a^artat 

He  makes  the  dldrcfs,  that  attends  the  letting 

of  this  conflcllutlon,  with  rerpe«5^  to  mariner*, 
proverbial,  and  as  Virgil  makes  the  fh- phcrd 
tell  his  departed  friend,  that,  while  the  bears 
love  the  mountains,  and  the  iiihes  die  wa- 
ters, he  fliall  preferve  bis  memoiy 

Dumjt^mmtisaftr^  fimu  dun  ^Jeis  mnMt^ 
Dumqut  tiym  pefimtur  tfit,  Aon  ran  acai^^ 
ZtptT  htm  rumtnqtu  tutm  UttuUfqtu  manthjoit. 

rioracc,   in  the  fame  fire  and  fpirit  that  is 
coiifpicuous  throughout  his  odes,  makes,  per- 
haps a  little  ralhiy,  a  woman  promife  her  faith 
fiuin  be  as  permanent  as  die  fiital  influence  of 
this  conftellation ; 

Dum  ptcori  Itifmt,  H  tmdis  mfifius  Orm 
\      Turberet  hybprmm  man. 

It  would  not  perhaps  be  proper  to  prc  J-jcc 
this  paflage  as  an  inftance  of  the  poet's  accu- 
racy with  re^ed  to  charader,  but  it  joint 
with  all  the  reft  in  fliewing  that  theconftella- 

«tioiiwas  terrible,  eventothegieatefltnotorie^, 
as  the  occaiion  of  tempefts :  and  fuch  abun- 

I  dant  proof  ^om  one  writer  of  this  chara^r, 
is  more  than  the  fmgle  teftimcniv  of  a  thou- 
fand,  nightly  naming  what  they  all  jomcd  to 
confitm. 

Ai>  the  Pleiades  were  called  the  leaders  of 
the  feveral  northern  oonfldlations,  (for  though 
fome  have  called  them  the  leaders  of  all,  the 
nordiem  only  were  mentioiied,  as  being 
gMtded  by  than*  in  the  oufieft  writen) 
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■s  diefe  fi^owcd  die  Pleiades,  die  fouthem 

ones  were  made  the  attendants  on  Orion. 
M^miliij?  names  this  vaft  conAclJation  with  an 
Ur.common  rcfpeci  and  veneration,  as  it  were, 
on  this  account,  and  lays,  that,  as  he  marchts 
through  the  heavens,  the  ftarry  legions  of  the 
Touth  all  foUovr  him  «s  dieir  genefal^  and 
wut  upon  his  motions  i  and  even  in  the 
capacitjr  of  the  bimtfinan,  diejr  make  the  Dog, 
one  of  the  moft  impoitant  confteUations  of  the 
heavens,  his  attendant.  There  were  a  few, 
and  only  a  few,  of  the  conftcUations  knou  a 
to  the  Greeks,  and  thefe  were  always  treated 
with  a  particular  rcfpciSt.  This  was  one  of 
them,  and  wc  find  it  accordingly  named  as  ot 
dignity  and  importance  m  almoft  all  their 
writefs,  and  from  tiiem  in  all  the  Latins* 

We  meet  with  die  name  of  diis  conftellation 
alio  In  thefirriptuKs,  and  it  would  be  a  great 
negfigience,  in  a  work  of  this  kind,  not  to 
endeavour  at  leaft  to  expla'm  what  is  meant  by 
the  word.  The  conflcllations,  mentioned  in 
the  lacred  writings,  arc  very  few,  and  they 
arc  not  expreilcd  fo  clearly  as  might  be  wiflicd  i 
nothing  tan  be  ib  proper  as  to  fet  diem  right, 
lb  far  as  diat  can  be  done,  and  no  place  fi> 
proper  as  this,  where  die  origm  oi  the  confid- 
latioits  is  the  exprefs  fubjcfl  of  enquiry. 

To  read  the  words  as  they  (land  in  our  En- 
glifh  bibles,  it  fhould  fcem  that  there  could 
be  no  difficulty  about  them  ;  but  this  does  not 
appear  to  be  the  cafe,  as  wc  enquire  farther. 
Wc  hnd  Orion  hrft  mentioned  in  the  book  oi 
Job,  where  that  tmagMwy  perlbn,  fpeaking 
widi  an  holj  reverence  of  die  power  and  great- 
MX&  of  God,  cxpreflfes  himfelf  by  appealing  to 
the  greatell  of  his  works,  the  heavens  and  all 
the  hod  of  them  ;  whs  makeih^  fays  he,  Ardu- 
i^'f  PUtadeu  p''''  the  chant'h'rs  of  the 
Jittth  ;  rtn  l  in  another  part  of  that  work  the 
Crcr.tor  himfelf  is  introduced  fpcakiriir,  and, 
in  the  enumeration  of  the  works  of  hi$  hands. 


naming  over  again  the  conilellations,  Caa/I 
then  hind  the  jkveet  wjlutmc  of  the  PUiadei,  or 
loofe  the  bands  ef  Orion  ?  Conjl  tiw(  bring  forth 

Mnzzaroth  in  his  ftajm^  or  gtdde  ArUurui  with 

hisf.ns? 

The  prophets  are  full  of  thii  idea  of  the 
greamefi  of  their  God,  and  have  had  recoarfe 
to  thefe  images  on  all  occaSons}  and  thejrhavo 
named  the  frme  confleUations  cm  all  of  them. 
When  Amos  exhorts  die  Jews  to  repeotaoct, 
and  folicits  them  to  apply  thcmfelves  to  the 
great  God  of  a!I  the  univerfc,  he  has  rccourfe 
io  the  fame  phrafe  j  it  is  not,  turn  your  hearts 
to  him  who  created  you;  no,  his  ideas  are  fuch 
as  fhcw  the  Almighty  in  a  iuperior  light:  Seek 
ycy  fays  the  royal  prophet,  feek  Imn  that  nuketb 
tki'Stim  Stars  and  Orim^  md  tmutb  th  Jk- 
dna  9f  dtethint*  nmnui^» 

There  is  no  doubt  but  in  all  thefe  pai&gea 
the  Inlpired  writers  have  meant  to  bid  men  turn 
their  eyes  to  the  heavens  for  proofs  of  the  Ma- 
jtlly  of  the  Almighty,  and  they  concur  with  the 
pfalimit,  who  fays.  The  heavens  declare  his 
glory  t  and  the  fit  mamcnt  his  ijar.t^-work.  Nei- 
ther can  there  be  any  uiore  doubt  that,  by 
diefe  peculiar  names,  which  are  tranOated  the 
Pleiades  and  Orion,  and  the  reft,  meafit  cer- 
tain congelations  :  but  v/hat  confldlations  in 
particular  they  intended  by  them,  is  not  (b  rea-^ 
dily  to  be  feeii.  The  names  of  Ar<Slurus,  and 
Orion,  and  Pleiades,  are  not  Hebrew  ;  nor  arc 
they  thole  vvhlcli  liand  in  the  Hebrew  copy  of 
die  lacred  writmgs  j  all  we  fee  is,  that  the 
authors  mcattt  diefe  words  as  names  of  con-* 
fteliadons,  and  that  the  interpreters  have  put 
names  a](b  of  conftellatiims  for  the^ }  but 
whether  thefe  are  the  names  of  thofe  conftel-' 
lations  intended  in  the  Hebrew,  remains  to 
enquire. 

To  this  purpofc  ve  arc  fit  it  to  look  into  the 
date,  fo  far  as  that  can  be  determined,  of  the 
original  writings.    If  wc  fuppolc  tlie  book  of 

CcCl   •  Job 
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Job  lo  b«  writtcaby  Mofcs,  as  fome  prcirnA, 
it  Aittft  aibmih  us  exccsdin^ly  to  tad  tlv^ 
names  of  any  coi.fttllaiions  at  .11  in  '<: :  the 
olticft  ;'.c«ounts  wc  have,  and  Lhe  carlivft  ori- 
gin to  which  wc  can  trace  the  to'm-tioa  o} 
any  ot  the  conllyllalions,  h  l)i  t  abjut  fcvcn 
hundred  years  before  the  Christian  «ra,  (for 
with  all  d^c  Egyptian  pretenfKns  toaati<|uity, 
tiwtr  boaflcd  early  oblervations  came  to  this 
j>eriotI,  and  it  Is  unwarrai^tuble  and  idle  to 
look  ferihcr)   and  this  we  muli  allow  to  be  a 
vtry  modern  date  in  comparilbn  with  the 
time  oi   Moles.      W'e  have  no  authority 
to  lupport    the  imagination  of  his  having 
writtea  theboolc  of  job,  and  we  havp  this, 
iunong  other  reafbns»  to  juige,  that  he 
did  not»    In  aH  thofe  books,  which  are 
certainly  written  by  Mofes,  wc  find  no 
mendon  of  the  oonflellations,  and  yet  he  had 
many  occafion^  of  !i:^mi!i':'  tlic:-i,  had  there 
been  any  formed  at  that  time,  but  certainly 
there  were  not.    So  fer  from  being  of  the 
iamc  period,  or  nearly  the  fame  period  with 
the  books  of  Genefis,  Exodus,  and  the  red, 
^ere  is'almoft  evidence  that  Job  was  written 
dttfii^  the  captivi^  of  the  Jews.   The  whole 
aUegOiy  was  intended  perhaps  to  reprefcnt 
their  c^itivity,  and  to  comfort  them  under  it. 
They  were  flattered  with  having  fufFcrcd  with- 
out offences  of  their  own,  thcv  were  exhorted 
in  it  to  put  a  full  confidence  iu  God  ;  and  it  is 
for  that  rcafon  that  bis  g^eatnef^  mid  power 
an  lb  fet  forth  in  feveral  puts  of  it;  and  they 
woe  praoiifed,  in  the  ccmduifon,  a  itfton^ 
tion.  SaboiibD  lo  the  will  of  heaven  was  to 
be  the  means,  and  a  ftate  of  greater  affluence 
and  profperity,  than  that  from  which  th^had 
Itllen,  was  to  be  the  con&quence. 

This  feems  to  be  the  tenor  and  intent  of  the 
book  of  Job,  and  this  conrnrs  with  a  thoufand 
othtr  proofs,  to  fix  the  time  ot  its  bemg  written 
lu  that  of  the  captivity  of  that  people.  1  hough 


it  would  hnvc  been  very  {Irange  to  have  found 
the  name  ^  of  coiiftcIUnicno  in  a  writer  of  the 
ageOi'  Mofcs  ;  yet  it  Is  rr  »•  at  Jill  wonderful  to 
meet  witli  thtia  in  one  who  wrote  during  tha 
Je  vifli  captivity.  The  beginning  of  that  cap- 
li'.  \ig  was  not  ^uitc  fix  hundred  years  before 
Chtift,  and  we  have  proof  that  jconlldlatiom 
were  formed  in  the  hcavena»  and  were  wcU 
known  vnong  the  Babylonians^  more  than  an 
hundred  years  before  that. 

It  appears,  therefore,  that  the  author  of  the 
book  of  Job,  %vhofoevcr  that  was,  might  very 
eafdy  mention  the  names  of  conftcllations 
known  ;ii  that  t:mc  to  the  Babylonians,  and 
there  is  no  doubt  but  thofe  which  are  transited 
by  Orion  and  the  PkiadeSj^  and  the  reft,  were 
fuch.  Ilaiab  9nd  Amos  are  the  only 
infjMred  writers,  vdio  mention  the  con- 
ftelladons  *,  they  are  undoubtedly  earlier  than 
the  writer  of  the  book  of  Job,  but  it  i=  a  dif- 
ference, that,  with  refpe£t  to  a  compaiilba 
with  the  period  of  Moles,  will  amount  to  no- 
thing. 'I'hey  tell  us  thenilllvts  the  names  of 
the  feveral  kings  in  whofc  reigns  they  prof^ie^ 
cied,  and  we  know  the  .times  of  diofc  reigns^ 
They  were  nearly  coieinporary,  for  they  bodi 
mention  the  name  of  one  foverdgpi  undec 
whom  they  pn^hecied.  This  was  Uzziah^ 
and  we  know  that  the  reign  of  Uzziah  is  be> 
tween  fevcn  and  eight  hiiBdred  jcaia  earlicff 
th.<n  the  Chrirtian  aera. 

We  have  therefore  fixed  :fu  period  of  thofe 
parts  of  tile  lacrcd  wntings  m  which  the  con- 
ftdlations  are  mentioned,  and,  inUkcsd  of  re- 
fbringthem  tothe  ImprafaaUe  liina  of  MiQ^ 
we  find  that  two  of  the  writcn  IM  jiift ; 
the  very  period  in  which  we  littd  the 
mention  of  the  cofiAdlationt  anKHig  tbe  Bibf- 
lonians,  and  the  other  a  century  and  an  half 
after;  a  pcrie^d  not  much  envlier  than  that  in 
which  we  know  t)ie  Greeks  travelled  into 
l:'gypcfor  the  ifiipx&vemsac  of  tbor  icicrces, 

aod. 
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and,  amor?  .t..:r  things,  bjought  from  them 
the  knowicuge  of  thcfc  cooAdbtiom  into 
Greece. 

Having  ISxcd  the  period  of  dsefe  writings, 
we  are  to  enquire  into  the  names  of  thofe 
COflftdlationB  whkh  arc  mentioned  in  them. 
The  two  which  are,  in  all  thcfe  paflagcs, 
named  together,  3nd  which  are  tranflatcd  the 
Pleiades,  or  the  lev  en  ftars,  and  Orion,  are 
called  in  the  Hebrew  text,  Chimaii  und  Ciic- 
fil,  ami  tiuoughout  the  tranflation,  gives  the 
fletades  for  Cliiin»h,  and  for  ChcTily  Orion. 
Oat  nanflacioiis  of  tiw  biUe  ara  fiooa  the 
Septuagpiat,  or  wha(  is  called  the  Septuagtnt. 
K'  we  give  the  whole  Greek  verlion  the  cru- 
"dit  of  having  been  done  by  that  number  of 
wife  and  learned  men,  whcm  Ptolemy  com- 
rnajidcd  to  tranflate  the  facrcd  writings,  Hill 
wc  Oiall  h^vt  no  great  reafort  to  depend  upon 
their  afironomy »  for  it  ia  a  iidence  in  which 
we  hwe  abondanc  proof  the  Hebrews  of 
that  age  had  veiylitlle  knowledge :  hot  there 
is  rtafon  «»  beKeve,  that  dielh  did  not  tran- 
Hate  the  whole,  perhaps  they  tranflated  only 
the  books  of  Mofcs,  or  if  fome  other  part, 
probably  not  this.  If  they  had,  it  would  give 
no  fanclion  to  their  vertion  of  the  r.nn>es  of 
the  coriltellations  ;  and  if  the  tia:;Uaiian  of 
the  hook  of  Job,  and  of  (he  prophecies  of 
Amos  tfid  Ifaiab,  were  tranflatcd  by  other 
mknown-faands^  we  tanre  UA  itafon  to  de- 
jpcnd  iqmft  tbem» 

The  names  by  which  thefc  conftdlations  of 
Orion,  the  Pleiades,  and  the  reft,  as  they  ftand 
in  the  leveral  verfions,  are  put  ui  theorigina!, 
'Wercdoubtlefs thofe  by  w  hichthc  Egyptians,who 
had  formed  tiioic  conliellacions,  called  them  i 
for,  witfaoHi  doHbl,  fbt  Fhoenkiafla,  and  the 
H«!lnewa>  and  all  tlw  other  people  who  were 
^nown  to  thatlialioii^had  ianbibeilhtir  aAro> 
jioniy  from  theai»  aiat  vfed  their  tttms  in  the 
CHpcfipg  the  cooMlasiMiB.   Qmnak  and 
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Chclil  therMbio  wUi  appeM'  to  be  Egyptian 
wordsy  iifed  as  the  namea'  of  two  oonflclla-* 
(ions,  ^  of  fbmething  oonfpiciuMis  and  dc»> 

terminate  in  the  heavens}  which  hremen* 

t:tmcd  ui  the  book  of  Job,  and  by  the  pro^ 
i^li  Amos  and  llaiah,  under  thofe  names ; 
wiiich  it  was  rh?  hufmefs  ot  thofc,  who  tran- 
flakd  the  ilcbrcw  btblc,  toexprclk,  by  ccrtoiu 
otiier  wordSy  die  figniiicalion  of  wUch  was 
more  Ipnown*  It  2s  too  evident^  tbat  tiicfe 
tranflators,  whofoeMr  they  were,  knew  oo( 
to  whatconAellations  the  names  were  applied  i 
they  were  therefore,  on  the  beft  fomidatioa 
that  they  could,  to  give  the  names  of  con- 
llcllations  whii  h  \\  _re  more  known,  and  bet-^ 
tcr  underitoou,  as  the  explication  of  thcfc; 
and,  if  they  could,  to  fix  upon  thofe  very 
conftcJlations  'meant  by  diem. 

This  was  a  work  of  hasani,  but-  not  of  lb 
gireat  hasard  as  night  have  been  hn^ined. 
It  was  CO  be  done  by  conje^ure,  tot  certainly 
they  had  no  better groimds  for  it,  but  th.>t  con- 
je£iurc  was  noffo  Jimch  at  large  as  might  be 
thought.  The  conltellations  of  the  old  aftro- 
nomcrs  were  fnfty-eight  in  number,  hut  it 
was  not  among  all  tlieic  at  random  that  the 
conjc^hve  was  to  be  made :  though  femany 
are  recorded  hi  the  old  writers,  that  numbet 
was  not  formed  and  completed  at  once ;  men 
began  with  a  few,  and  added  to  them  after- 
wards. It  was  thus  they  were  cftabhfhed 
among  the  Egyptians,  and  it  was  thus  they 
were  received  among  the  Greeks  ;  for  as 
the  Egyptian  confteliauons  were  Jormed  m  x 
fucceiEon,  the  Grecian  ^ihere  received  thea 
alio  one  after  another,  and  at  difieiefit  p»- 
riodl.  I 

Amoi%  tfaoie  whk^were  theearlaeft,  we 
ins  tof  expe£l  tholh-  which'  mankind  found 
moft  u&ful ;  for  it  was  neceiB^  that  Rrfi  eftar- 
bliihedthcm.  The  hufbandman,  who  had  no 
caUeadar  to  toll  him  of  the  iimPs  time,  pre- 
pared 
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"pared  his  ground'fw  fowing  at  t)ie  rife  of  cer- 
tun  (burs,  and  of  diefe  ftars  he  made  a  con- 
fteVatitvn*  In  die  lame  manner,  die  man 
'who  ventured  out  of  fight  of  land  in  his  little 
veflel,  muft  mark  the  ftars,  for  they  alone 
■could  direft  him  whrn  no  other  nbjefl  ap- 
|5carcd,  and  of  thcfc  he  made  a  conltdlation. 
The  approach  of  a  periodical  feaion  of  fair 
weather  was  marked  by  anoAcr  fee  of  ibrs, 
formed  Kkowife  into  the  Sgan  of  Ibme  animal 
•to  fix  them  on  the  memory:  and  dte  perio- 
dical return  of  a  rainy  one,  was  in  the  (ame 
manner  marked  by  others.  When  there  were 
two  of  thcfe  rainy  fcafons,  as  wc  find  the 
Jcu  s  fpcalcin^  of  tlic  fo'fnrr  the  latftrniu:^ 
tvk'o  luch  were  tormed,  and  thus  four  or  five 
conflellation^  were  eftabliflied.  Thefe  being 
of  ufe  were  beft  known,  as  diey  were  firft  ut'- 
vented;  the  others,  which  were  more  of  cu- 
riofily,'  were  neg^e£led  by  many,  even  after 
they  were  added. 

As  thcfe  frrnr  or  five  confttlbtion?  were 
flbbiilhed  loiiL^  before  the  others,  among 
thole  wlio  ^;ive  origin  to  alironomy,  the 
Grecki>«  i»  the  fame  manner,  were  acquainted 
with  thefe  long  beficMre  they  knew  any  others. 
This  was  doubtlefr  the  confideration  on  which 
the  tranHaton  of  the  hible  grounded  their 
conjediire,  and  it  was  a  very  rational  one : 
and  we  (hall  find,  that  though  it  did  not  carry 
them  abfolutciv  ?o  the  truth,  it  brought  them 
verv  near  it.  They  confide  red,  that  as  the 
nxoii  ufcful  conileliations  would  be  the  firll 
fonrted,  they  would  be  the  moft  regarded, 
and  that  both  with  fefped  to  thdr  utiliiy,  and 
to  die  common  acquaintance  of  the  world 
with  them,  the  facrcd  writers,  even  if  they 
hud  had  before  them  the  choice  of  the  whole 
forty-eight,  would  have  fcle£led  thefe  i  at  the 
fame  time,  that  thry  alfo  confidcred  it  as  very 
probable,  that  thoie  authors  wrote  at  a  time 
when  no  niorc  than  thefe  four  or  hve  original 
and  ufcful  ojies  were  formed. 
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They  found  in  their  wntii^  the  words 
Chimah^  ChefU,  Ailh  Nabafli,  and  Barih ; 
they  fbut>.d  it  certain,  that  thefe  were  the 
names  of  four  conftellations  in  the  heavens* 

ai:d  they  found,  that  not  only  the  fame  wri- 
ter, in  dirtcrcnt  parts  of  his  book,  ufed  only 
a  repetition  of  thefe  names,  and  not  anv  new 
ones,  but  tliac  tl\e  Uiiicrcut  author^)  uied  ue 
fame.  It  appeared  (lom  hence  alib»  that  th^ 
were  eidwr  the  only  confldtetions  tfaca 
known,  m  that  they  were  the  moft  confider* 
able  ;  and  being  to  tranflatc  them  into  Greek, 
or  to  give  Gicek  words  for  them,  they  had 
recourfc  to  the  carlUt  Greek  writers  to  fee 
what  conlUllationii  thev  were  which  they 
mentioned.  Homer  and  Hefiod  were  the 
oldeft  writers  among  thefe,  and,  upon  re- 
courfc to  them,  they  found  that  diey  alfei, 
like  the  facred  writers,  mentioned  only  fear 
or  five.  There  was  great  reafon  to  fuppofe» 
as  in  the  former  cafe,  th^t  either  thefe  were  die 
only  conftcllations  then  known,  or  that  Lhq' 
were  tlie  molt  ufeful ;  and  there  was  all  the 
reafuJi  in  the  world  to  believe  alfo,  that  they 
were  the  fame  with  thofe  nicntioned  in  the 
fcriptures,  feeing  that  the  Greeks  were  known 
to  have  obtained  their  knowledge  of  them 
from  the  very  people,  among  whom  the  He- 
brews had  leanit  them.  Among  the  four  or 
five  names  of  conftcllations  which  the  tran- 
llators  ot  the  Hebrew  bible  met  with  in  the 
writingsof  the  e^rlicft  Greeks,  were  thofc  of 
Pleiades  and  Oimix,  and  tt;cic  ol  aii  tno  others 
occwed  die  moft  fmpicady.  They  ventured 
to  apply  die  four  or  live  old  Greek  names  of 
conftdladons  to  the  four  or  five  conftelladoae 
mentioned  in  Job,  and  the  prophets ;  afid  as 
the  words  Chimah  and  Chcfd  occured  in  the 
bible  more  frequently  than  the  other  names, 
and  the  words  Pleiades  and  Orion  were,  in 
the  fame  manner,  the  moil  frequent  among 
the   Greeks  ;  .they  adapted  thcfe  to  tlie 

others. 
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othei^  and  ventured  n>  exprefi  them  by 
iheo. 

Thus  we  always  fee  the  Pleiades  and  Onon 
for  thcChimah  and  the  Chcfil  of  the  origi-- 
nal ;  and  throughout,  the  wdj-J  PlciaJas  is 
givcji  as  the  vcrlion  ot  imah,  and  Chcfil 
:;s  that  ut  Orion.  They  were  fo  near  the 
trucii,  that  undoubtedly  one  of  dlde  two  He- 
Uew  wonts  the  name  by  which  they 
called  Orion,  but  unfortunately  it  was  oot 
Chefil. 

Chcfil  had  another  fignification,  of  which 
in  its  place  :  and  Chimah  was  the  name  by 
which  the  Hebrews  called  that  conftcllation, 
which  the  Greeks  called  Orion,  and  wiuch 
iias  been  defcribed  in  the  beginning  of  this 
ardde. 

It  has  been  obferved>  that' the  Greeks  very 
often  did  not  underihuid  the  mcanii^  of  the 
i^res  they  received  from  the  Egyptians  as 
marks  of  the  conftelhtions:  among  theft  there 
were  fcx  eral  human  forms,  to  which,  with- 
out any  knowledge  of  the  Eg}'ptian  intent, 
they  gave  the  names  of  fome  of  their  heroes, 
or  fome  perlbn  hunoM  in  their  hiflocy.  Thia 
was  the  cafe  widi  ^r  Caftor  and  PoUux,. 
pcrfons  of  whom  the  Eg)  pilans,^  who  con- 
trl\  ed  the  fign  Gemini,  could  have  no  know- 
ledge, and  fo  of  the  reft.  The  Perfens,  the 
Cephcus,  and  other  fuch  nttmcs,  given  to  the 
human  forms  among  the  coiiilelbtions,  were 
no  part  of  the  characters  of  thcfc  conftella- 
tions  among  the  people  who  deyifed  them, 
but  were  added  by  tbefe  Greeks  out  of  an 
ambition  to  have  the  fcience  fupiio&d  of  their 
origjn.  Thus  Ac  figure  of  a  man  kneeling> 
which  they  received  witliout  any  account  of 
what  it  meant  from  the  £gyptians»they  called 
Hercules. 

Among  the  entliuliaftical  reiormers  of  the 
cnnilellations,  Orion  has  obcuned  two  new 
iumes.  Sdiilkrcalls  it  St.  Jofeph,  aod  Schk> 
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kard  Jofliaa;  but  few  pj^  any  regard  to 
them. 

ORNIS,  tbt  BM,  One  of  the  northern  . 
confldladons,''  the. fame  that  is  ufually  called 
the  Swan.   For  its ^tvati$nf  hifitrj^  autnum^ 
btr^fj^-i  fi*  Cygnvb. 

#  ORPHEUS.  One  of  the  northern  con- 
ftcllations,  the  fame  diat  we  uiiially  call  ifar- 
cules  i  and  ^lat  the  old  Greeks  and  I'tolemy 
call  only  Engonafin.  Th^  have  fuppofed  it 

Orpheus,  by  the  Harp  which  is  juft  before  him, 
and  to  explain  the  kneeling  pofture,  imagine 
him  petitioning  the  bacchanals  for  his  life. 
They  received  this  coiittellation,  as  the  others 
in  general,  from  the  Egyptians,  and  not 
knowing  what  that  people  meant  -  by  a  n^sui 
upon  his  knees,  (probably  only  an  emblem  ci 
devoUon^)  diey  have  adapted  thefe»  and  many 
other  names  to  it.  SnU»  mticU  HtRCtrLls. 

ORPHYS.  A  name  by  which  fume,  who 
are  fond  of  uncommon  w^rJs,  have  called  the 
conllellation  Cetus  \  it  is  one  of  liic  old  Greek, 
names  for  that  f^n. 

ORSTLOCHUS.  A  name  by  which  manjs 
of  the  old  writers  ha\  e  called  the  conftella- 
tion  more  generally  known  by  the  name  of 
Auriga.  It  is  pretended  by  the  Cireeks,  that 
an  Argean  of  this  name  was  railed  up  into 
the  ikies  for  being  the  inventor  of  coaches,, 
and  thai'the  bridle  in  his  hand,  exprefles  as 
much.  Thi»  u  robbing  the  fim  of  Vulcan,. 
Erichthonius,  of  the  honour  of  that  inven- 
tion ^  but  the  conftellation  fecms  to  belong 
juft  as  much  tn  one  of  thefe  as  the  other.  It 
is  only  a  countryman  carrying  ^omc  a  teem9>. 
inggos^.  Auriga. 

ORUS.  K  name  by  which  feme  of  the. 
aftroiwiDical  writers  have  odled  the  6un. 

OSIRIS>. 
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OSIRIS,  Star  of.  A  name  by  which  wc 
find  the  planet  Jupiter  mentioned  by  thofc 
who  have  wntten  oif  die  Egyptian  aftronomy, 
when  they  fycuk  iitM  Bat  cS  Jfis,  thej 
mean  Venui. 

OSTRICH'S  NEST.  A  name  by  which 
fomc,  who  tike  all  occafions  of  uting  uncom- 
mon words  call  the  conllellation  C'lrona 
Auilralis,  the  Southern  Crown.  There  is 
fometfaing  among  the  aftvonoakal  audion  to 
auchonfe  this.  The  Acabic  audion  call  dib 
cooAdladon  Ai^ha  Al  Naan*  dw  Uteral 
tianfladonisytheNeftofthcOdriches.  Thert 
is  not  any  conflsellation  in  the  whole  heavens 
that  has  been  rcprefcntcd  under  fuch  a  variety 
of  forms,  or  called  by  luch  a\  aricty  of  names 
as  this.  Some  call  it  a  crown,  and  fomc  a 
garland,  fome  a  wheel.  Rota  Ixionis,  and 
ibroe  die  Cidoceui  of  Meittny,  fianea  tor> 
toi|e,andodiencheneftofahinl;  anddiere 
is  no  flo«bt  but  chat  it  has,  atonetioiey  or 
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other,  been  rcprefcntcd  in  the  fchcmes  of  the 
heavens  in  every  one  of  thefc  forms.  The 
Arabs,  who  Bdk  called  it  an  Oftrich's  Ndl, 
call  two  ftars,  not  very  dtftant  in  die  1^  ef 
Sag^ttary*  Al  Nsum,  whidi  fiwie  have  icS' 
dered  two  Oftiiches,  but  diere  are  odien  who 
fay  the  term  means  cattle,  and  of  this  nuai* 
ber  is  fo  coniiderabk  a  writer  as  Pr.  Hyde. 

OUNCE.  A  name  given  by  fome  of  the 
agronomical  writers  of  our  own  country,  to 
one  of  die  new  oonftdbdons  whidi  Hevdns 
added  to  die  nordieni  heini^here:  butit  ii 
better  and  more  cuAomaiy  to  catt  it  by  in 
name,  as  originally  given,  the  Lynx.  It  (lands 
immediately  before  the  Little  Lion,  and  the 
Great  Bear,  and  contains,  according  to  the 
account  of  Hevclius  who  formed  it,  nineteen 
liars  i  but  the  difccrning  eye  of  Flamflcad  has 
raifed  the  number  to  forty.    Set  the  ertije 
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AKIZA.   A  name  by  which  fiime  £ui* 
ciful  people  caU  the  %» Viigo. 

PALILICIUM.  A  name  by  which  the 
Roman  authors  have  called  the  bn>ht  ftar  in 
die  Ball's  eye,  caUed  alfo  Aldcbaran.  The 

feft-dayof  Piles  was  that  «f  the  fifing  of  this 
nar. 

PARABOLA.  A  figure  made  by  die  cut- 
ting through  a  cone  with  a  plane  diat  is  paraj. 
lei  to  one  of  its  fides.  Thi»  18  one  of  die  re- 
pilar  conic  fcdtions. 

PARADISE,  Bird  A  name  of  one  of 
d»e  new  coiiftelI»tioi»  in  die  fiwdiernhcmi- 
»heie,  called  alio  Paradifiea  and  Avis  Pandilt, 

and  Apus  j  it  reaches  from  the  Soudiero  Tri- 
angle to  the  Chanieiion,  and  <onlaina  eleven 
itars.  Sit  tht  article  AfVi. 


PARALLAX.    The  diiFerence  between 
die  apparent  fitiiation  of  a  ftar  viewed  from 
.  dte  centre  of  die  eajdj,  andof  that  flar  viewed 
from  anypaitof  die  furfece  of  die  earth,  is 
caUed  the  parallax  of  diat  ftar.  AUronomy  lies 
tinder  many  difficulties  befide  diofe  whkh  ap- 
pear  to  a  common  eye,  and  this  matter  of  the 
parallax  of  tlic  Itars  is  one.  When  we  look  at 
any  iiar  in  the  yicavciis,  we  do  not  fee  it  in  its 
Jwl  place,  the  rays  conung  fr,  m  it  when  thev 
pafi  out  of  die  purer  mcdiiun,  ti»v  jcthcr,  inti 
Vol,  L  ' 


denfe  one,  our  atmo- 
fpiieie,  ate  lefinfied,  or  bent  in  fuch  a  manner, 
that  they  ftew  the  ftar  higher  dian  it  is.  We 
^us  fee  all  the  ftani  befoftdiey  rife,  and  after 
they  fet,  and  wc  never  fee  any  in  its  true  phce 
in  the  heavens.  Bat,  bef.de  this,  fheie  arc 
thofe  differences  anle  from  the  difiecent  di- 
redhons  in  which  we  fee  them. 

fa  aftronomical  obfcrvations,      look  upon 
all  die  movements  of  die  heavenly  bodies  as  if 
thejr  woe  leid  revoludona  lounddle  centre  of 
the  earth  j  and  it  b  widi  refped  to  diat  cen- 
tre  that  we  eftablift  the  true  fituation  of  die 
Hars.    In  the  m..n  time,  being  placed,  aa 
we  arc,  upon  the  lurfacc  of  the  earth,  everv 
obferver  fees  each  of  thofe  ftars  anfwer  to  a 
diflerent  part  of  the  heavens,  according  to  the 
Pl«»  Wh(»he«ands  to  make  the  obfen^tion, 
and  thediftient  elevation  of  thofe  ftars  above 
die  hoAon    p.  diflference,  between  wh^t 
would  be  the  ibn  place  in  the  heavens,  if 
viewed  from  the  centre  of  the  earth,  and  what 
18  fo  as  It  IS  viewed  from  fume  part  of  its  fur- 
face,  .s,  as  has  been  already  obfervcd,  the  paral-  " 
bxof^eftarj  and  itfulW's,  tlut  the  paraU  ' 
Jax  of^  lame  (tar,  feen  at  the  horizon,  is  the 
gfeatrfl  that  it  pofEbly  can  be,  and  that  it  di- 
minifliea  coi>dmia%  according  to  the  different 
heights  above  diehoriton,  according  to  the 
propoitkm  of  dieWs  of  die  complement  of 
its  apparent  height.    This  is  die  geneial  fad 
but,  tocIcterminewhatiswadlydieqttantiV 
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of  the  paraDix  ill  any  pvai  he'ig^r,  aitroiw- 
meis  have  many  dHfetent  inventions  j  the  moft 
familiar  of  them  all  b  this. 

Let  there  be  two  obferv  ers  placed  as  far  as 
may  be  from  one  another,  but  upon  the  fame 
'meridian,  their  diftancc  bcin^;  limlttcd  only 
by  this,  that  they  are  in  fuch  places  that  they 
may  both  fee  the  ibr  they  arc  to  make  the 
jea  of  their  obfervations  above  their  hoiisoD. 
Each  of  thefe  obferveft  in  hh  pqft^it  to  take 
the  height  of  this  flar  at  paflage  over  the  me- 
ridian, and  he  is  to  conreft  this  according  to 
the  ruks  laid  down  with  regard  to  rcfraftions, 
in  order  to  have  its  true  meridian  altitude,  the 
complement  ut'  which  is  its  diitance  Uom  tlic 
'jtenith.    VV  lien  thib  is  done,  he  is  to  find  the 
height  of  the  pole  for  Ae  place  where  he  has 
Biade.  his  obfervation,  the-  complement  of 
which  is  the  diftance  of  the  pole  from  the  ze- 
nith, and  this,  being  compared  with  the  dif- 
tance of  the  ftar  from  tlic  zenith,  gives  the  dif- 
tance of  the  liar  from  the  pole  for  the  place 
vhcre  each  made  the  obfervation. 

i  he  diffcrcntc  between  this  dillancc  gives 
the  mcalure  oi  the  parallax  of  the  flar  viewed 
from  thefe  two  diiftrent  plaees.  From  thefe 
it  will  be  eafy  to  deduce  its  horisontal  pa- 
rallax, making  it  as  thefum  of  the  finus  of  the 
complement  of  the  diftance  of  that  ftar  from 
thezenith,  with  regnrd  to  the  two  different  ob- 
fervers, vk  hcn  that  liar  was  found  on  the  one 
fide  and  on  the  otiicr  of  the  zenith  j  or,  it  will 
be  as  the  differences  between  thefe  fmus's, 
when  the  ftar  is  in  the  fime  refpe&tothe  ae- 
nitb,  as  to  the  total  iinus  i  as  the  one  of  tfade 
iato  the  other,  fo  will  be  the  parallax  obferved 
in  comparifon  widi  the  horizonul  parallax. 

On  the  principle  of  this  admcafuremcnt 
alfo,  taking  udvanta-c  of  the  proper  opportu- 
nities, the  ol'lcr\  er  will  iind  the  horizontal  pa- 
rallax of  any  of  the  planets,  and  their  d;lUnce 
iwm  the  earth,  on  the  fouiidaiiun  of  firft 
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kficywing  their  diftance  with  regard  to  that  be- 
tween ^e  earth  and  Uie  fun. 

4 

PARALLEL.  The  antitnts,  who,  before 
the  method  of  fetting  down  the  latitudes  of 
places  in  degpcees  and  minutes  viras  invented^ 
ufed  tt>  Avide  die  fuifSweof  the  globe,  lb  lar  as 
it  was  known  to  them,  into  what  they  calleG 
climates,  and,  to  account  by  what  they  called 
the  beginning,  the  middle,  and  the  end  cf  the 
climate,  fometimcs  ufc  the  word  parailcl, 
as  a  term  of  meafure  exprelfing  half  of  what 
they  called  a  climate. 

A  climate  was  a  fpace  of  the  globe  compre- 
hended between  two  panllek  nonii  "ct  the 
equ^r,  the  one  of  whidi,  (tbat^neaieft  the 
equator)  was  called  the  banning,  and  dw 
other,  (or  that  fartheft  from  it)  the  end  of  the 
climate,  and  which  were  fo  far  dlftant  from  one 
anotlier,  that  the  difference  of  length,  in  the 
longeft  day  of  one  and  of  the  other,  was  half 
an  hour.  When  they  Ipokc  tiius,  they  meant, 
by  the  term  pariJlel,  as  we  do  at  this  time, 
only  a  linear  circle,  bttt»  when  we  find  them 
mentionii^  a  paralld  as  the  name  of  a  mea^ 
fure,  they  always  mean  by  it  die  meafure  of 
half  a  climate,  that  is,  an  extent  of  the  furface 
of  the  earth  north  of  the  equator,  the  longefl 
day  at  the  one  extremity  and  at  the  other  of 
which  fpacc,  diftered  a  quarter  of  an  hour. 

Parallels.  Among  the  nioDber  of  the 
parallels  to  die  equator  we  aieto'reckon  two, 
which  are  diftingiikhedbf  peculiar  names,  and 
which  ferve  to  divide  the  heavens  into  pordons. 
Thefe  are  the  ardic  and  the  anurdtic  circles, 
or,  in  plainer  words,  the  north  polar  circle, 
and  the  fouth  polar  circle.  In  whatfoever  place 
of  northern  latitude  wc  arc,  the  largeft  paral- 
lel, which  appears  entire  above  the  horizon  oi 
that  piace,  is  the  arilic  circle  according  to  die 
ufc  of  diat  tcim  anoiig  die  antient  afttooo- 
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meni  and  in  die  fptce  contained Vdween 
this  circle  and  the  north  pole,  arecompre- 
lieodcd  a  number  of  ftars  which  never  fct,  but 
arc  carried  about  round  the  pole  in  circles  pa- 
jallcl  to  the  equator,  but  in  all  their  parts 
above  the  hori/on.  This  is  plain  from  the 
fituation  of  thole  ftars,  for  the  zr^c  drd* 
being  itfelf  a  paraUd  in  every  part  above  the 
horixon,  an  thofe  panllels,  whkh  pals  throv^ 
die  points  of  the  heaven  in  which  ftand  the 
ftare  diat  are  above  dtat  drde,  beif^  in  two 
iparts,  like  diat  circle,  parallel  to  the  equator, 
Onift  be  in  all  parts  above  the  horizon,  and 
confequently  thofe  ftars,  which  arc  tlicrc,  can- 
joot,  at  any  time,  fet. ' 

In  the  fame  manner,  the  largeft  parallel, 
which  is,  to  that  place,  bid  beneath  die  hori- 
soti  entirdy,  is  called,  by  the  old  aftronomen, 
the  antarftic  ctrde  of  that  fdace.  In  this  are 
.contained  all  thofe  ftars  which  arc  carried 
found  the  pole  tt  all  times  in  circles  parallel 
to  the  equator,  and  comprifcd  within  that 
circle  ;  fo  that,  in  refprct  of  their  rc\ olution, 
they  never  appear  above  the  horizon  of 
that  place.  It  was  for  this  reafon  that  the  old 
writers  have  alio  called  the  ar£Uc  circle,  circu- 
lus  Temper  apparentiuin,  the  circle  of  the  (lars 
whicK  always  appeared  $  and  die  antar^c 
ciide,  dte  dicalus  maximus  iemper  occulto- 
lum,  or  greateft  circle  of  the  ftars  which  were 
always  hidden  j  and  others  of  them  have  called 
the  one  the  circle  of  perpetual  apparition,  and 
the  other  the  circle  of  perpetual  occukation. 

We  ihall  fee  ironi  this  account  of  the  aritic 
and  tnftudSk  dide,  tfaa^  to  a  perioii  who 
iKbiild  live  at  one  of  the  poles,  the  (e<|uaa>r 
'  would  ftand  in  the  place  of  both  of  them,  and 
would  be,  in  eflfe^  the  ar£Uc  and  the  antar£lic 
circle  of  tliat  place  ;  for,  in  this  cafe,  the 
etjuator  is  Coincident  wiih  the  lioiizon,  and 
COiik-qurntly  all  the  parallels  on  one  fide  of 
the  e(|uacur  would  be  perpetually  in  fight,  and 
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all  die  poraHels  on  die  odicr  fide  perpetually 
hidden ;  fo  that  the  fame  circle  would  mark 
the  limits  of  both,  and  would  he  at  once  the 
circle  of  perpetual  apparition,  and  the  circle  of 
perpetual  occuiutiuii.    Thofe  who  live  at  the 
poles,  (ram  having  the  equator  thus  parallel 
to  thehociaoo,  or  coincidivit  mdt  it,  aie  faid 
taliveinapacaUdlpliCfe,  asdiofe^  whohave 
the  equator  and  its  parallels  (fo  many  of  them 
as  are  fecn)  cutting  the  horizon  obliquely, 
are  faid  to  live  in  an  oblique  fphere ;  and  thofe, 
who  have  the  equator  and  all  its  parrallels  cut- 
ting the  horizon  at  right  angles,  are  &id  to 
live  in  a  right  Iphere.  This  laft  is  the  fitua- 
tko  of  thofe  who  Jive  under  the  equator,  and 
theftmner,  of  tho^  who  Ihre  any  ^jrhere  be* 
tween  die  equator  and  the  poles,  that  is,  in  n 
manner  of  all  people  in  the  world.  It  is  haioe 
that  we  are  accuftomcd  to  confider  the  heavens 
in  the  light  of  an  oblique  fphere,  and  th;it  wc, 
oi  ail  things,  are  firft  to  comprehend  what  the 
ohliqu^  fphere  is,  iix  order  to  undcriiand  any 
thing  in  aftronomy. 

If  we  place  ourfelves  in  a  nuhc  fphere,  «e 
diall  fee  eveiy  flar  rife  at  right  angles  in  die 
eaft  part  of  the  horizon,  and  horn  ihb  point 
we  (hall  fee  it  afeend  gradually  all  die  way 

of  its  courfe  till  it  comes  to  the  meridian^  • 
when,  being  at  the  highefl,  it  from  thence 
dcfcends  gradually  in  the  fame  manner  as  it 
had  afcended,  going  all  the  way  lower  and 
lower  till  it  comes  to  the  weftern  part  of  the 
horizon,  where  it  fets  at  ri^t  angles  as  itrofe. 
This  is  die  courfe  of  its  paralld,  andfimndie 
dodrine  of  parallds,.  already  laid  down,  it  is 
clear  that  iiodung  but  this  codd  happen. 

Parallels,  er  Parallel  Circles. 
Circles  which  the  ftars  feem  to defcribe  in  the 
heavens  by  tiieir  apparent  diurnal  revolutions 
about  the  pole.  They  have  this  name  at  what- 
ever diftance  from  the  pole.  Stf  CiRCLSS. 

D  d  d  2  Parai- 
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Parallel  Circles  to  the  Hortzen.  A 
term  ufcd  by  fomc,  (and  if  were  to  be  wifhed 
that  it  was  ufed  by  all)  to  exprefs  what  are 
more  generally  called  almicantarahs,  circles 
conceived  to  be  drawn  parallel  tq  the  horizon, 
and  at  any  height  between  that  and  the  zenith. 
Thcfe  will  be  laige  as  diey  ans  near  die  ho* 
riion,  and  fmall  astfaey  aie  neaieft  to  die  se* 
nath)  or,  fpeaking  of  the  Tower  hemi^theve, 
to  the  nadir.  The  term,  parallel  circles,  would 
be  uieful,  bccaiife  it  would  cxprcfs  what  they 
are,  and  could  not  be  foigotten.  The  other 
is  an  affected  word. 

Parallel  Lin£s.  Two  lines  an  parallel 
«  when  they  aie  in  every  part  at  .  equal  di- 
ftances  fronn  one  another.  If  it  be  neceflarv 
to  try  whether  they  be  parallel,  the  fpace  be- 
tween them  is  to  be  meafured  by  other  lines 
drawn  from  feveral  parts  in  a  perpendicular di- 
reiftion,  and  continued  from  one  of  them  to 
the  other.  If  it  appear,  by  meaTuring,  that 
thefe  pcrpendioilar  lines  are  all  of  ^  &nie 
lengdi,  then  die  two  others  are  truly  parallel 
to  one  another ;  if  there  be  any  diifimnce  in 
the  length  of  the  latter,  the  former  cannot  be 
parallel.  It  is  plain  from  thi^,  that  parallel 
lijKs,  if  we  fuppofe  them  continued  to  ever  lo 
ininK-nfc  a  dilhince  in  the  fame  direction,  can 
never  meet  j  be  their  fpace  ever  fo  Imail,  it  vvili 
continue  to  the  end  of  didr  extait,  fiich  as  it 
was  at  firft,  and  they  will  be  always,  and  in 
all  parts  of  their  courle,  equidiflant  fiom  one 
another. 

A  ftrait  line,  drawn  acrofs  two  parallel  lines, 
in  whatfocvcr  direction,  will  have  the  fame 
inclination  with  regard  to  both.  This  is  a 
confequcnce  of  its  being  a  (Irait  line,  and  their 
being  parallels  ;  if  it  be  perpendicultf  to  the 
one,  it  will  be  alfo  perpendicular  to  the  odier } 
if  it  he  oblique  to  the  one,  it  will  have  the 
iiinu:  obliquity  with  regard  to  the  other  j  in 
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confequence  the  angles  formed  by  it  with  the 
one  wi!l  be  equal  to  the  angle  which  it  forms 
with  the  other.  This  muft  be  the  cafe,  fmce  it 
prcferves  its  direilion  without  bending,  and 
they  arc  fixed  in  their  places  in  the  fame  di- 
redion.  The  ibait  line,  in  cutting  tlieic  two 
parallel  lines,  forms  cig^t  angles,  four  with 
each  line,  two  bdog  above,  and  two  under 
theline.  The  two  of  theft  diat  are  hebw  the 
upper  parallel  line,  and  the  two  which  are 
above  the  lower  parallel  line,  are  called  the 
mtemal  angles  in  I'uch  a  hiuve ;  and  the  two 
which  are  above  the  upper  parallel  line,  and 
the  two  which  are  bciow  the  lower,  are  called 
otemal.  Of  diefe^he  right  hand  of  the  upper, 
and  die  left  hand  of  die  lower  internal  angles, 
are  called  alternate,  as  are  alio  die  upper  right 
and  the  lower  left.   The  left  hand  external 
upper  angle,  and  the  left  hand  internal  lower 
angle,  arc,  when  confidcrcd  together,  called 
oppo/fte  anplff  on  tht  fame  fide^  and  fo  arc  the 
right  haiid  upper  external  angle,  and  the  n^ht 
hand  lower  internal.   The  upper  left  hand  in- 
ternal ii.ij^k,  and  the  lower  Idft  hand  internal 
an^e,  are  called  die  internal  ang^s  on  die 
lame  fide,  and  fo  are  thole  on  die  right  deno- 
minated. Among  thefe  the  alternate  angles  are 
equal,  and  the  internal  angleypn  tfac^mffide 
arc  equal  to  two  right  ones. 

Parallel  Sphere.  A  term  ukii  by 
aftrenomers  to  cxpre6  uriuit  would  be  the  fi- 
tuation  of  the  feveral  great  ciides  of  the  earth 
to  a  perfim  wholived  at  one  of  its  poles,  ashe^ 
who  lives  under  the  equator,  and  has  the  ce- 
leftia!  equator,  and  all  the  parallels,  cuttii^tfae 
horizon  at  right  angles,  is  therefore  fai  J  to  live 
in  a  right  fpherc,  or  to  have  a  right  horizon; 
and  as  a  perfon  who  lives,  (as  ulnioft  ull  the 
inhdiitants  of  the  earth  do)  in  a  pan  oi  the 
earth  between  the  equator  and  one  of  die  poJe^ 
and  whohas»  from  dib  iibndQOb  anoUlque 
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horizon^  or  has  the  equator  mterfe^f^  his 
horizon  obliquely,  is  faid  Co  live  in  an  oblique 
fphere.  So  the  perfon,  dHio  lives  at  one  of  the 
poles,  hairing  in  conieqaeticeof  dut  fituadony 
the  poles  of  the  heavens^  6iie  in  his  «oMi» 
and  the  other  in  his  nadir,  and  having  the 
equator  confcqucntly  coincident  with  the  ho- 
rizon, and  all  the  parallels  parallel  to  it,  is  faid 
to  live  in  a  parallel  iphere,  or  to  have  a  paral- 
lel horiztMi. 

PARALLELOGRAM.  A  quadrihteial 
figure,  wUchhas  its  oppofite  fides  parallel.  &v 

Q5rAlllllt.ATUAL.. 

PARTHENOS.  A  name  bv  which  fomc 
of  the  old  aihonomershave  called  the  conltel- 
lation  Virgo. 

PASCHAL  LAMB.  A  name  g^ven  by 
SchiUcr  to  the  Littk  Dog.  Ste  Cahu 
Minor* 

PASSER.  A  name  given  by  fome  to  the 
conftcllationof  the  fouthcrit  hemifphcrc,  more 
generally  known  by  the  name  of  the  Flying 
Filh.         the artuU)^iiiCl&  V  oLANS. 

PASSER  MARINUS.  A  nunc  bjr  which 
thofe,  who  afied  to  have  new  nameslbr  every 
diing,  call  the  Piftis  Volans,  or  Ffying  Fifli, 
one  of  the  new  confteOations  of  the  fouthern 
Jiemifphcre.  This  is  an  unluckily  chofcn  in- 
novation, for  PafTer  Mariniis  Is  not  a  name 
of  this  Hying  Fifli,  Pafia,  applied  to  a  tifli, 
fignifying  a  very  different  one,  a  plaile  j  the 
Flyitig  Fiili  has  been  called  by  name  of  | 
fome  of  the  birds,  as  the  Kite  and  the  Swal- 
JoWy  Hinindo,  and  MilvuS)  huk  never  by 
diat  of  die  Sparrow,  till  by  their  nick  names 
of  the  conftellations,  who  feem  to  think  a 
multiplicity  of  teems  the  oraamenc  of  a 
icience. 
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PATELLA.  A  conftcll  a  t  on  oftcrcii  to 
the  aftronomtcal  world,  and  compoled  of  a 
little  duflcr  of  veiy  confpicuoos  unfoimed 
flars»  neartheriglitlhoulderof  Opiiittctis. 

The  creature,  under  the  out-lines  of  whofe 
figure  thefe  are  difpoied,  is  the  common  Lim-- 
pet,  a  fhcll-fini,  frequent  about  our  rocks, 
and  very  familiarly  known  to  all  who  have  at 
all  confidered  that  part  of  the  animal  creation  j 
it  is  placed  with  its  opening,  or  broad  part, 
t^pofile  CO  the  fliouMier  of  Ophiucus. 

The  Patella  is  a  fmall  conft^lation,  and 
contains  only  a  few  liars ;  their  txa£t 
and  fltuation  may  be  feen'  in  its  figiuv  given 
with  that  of  Ophiucus. 

The  conftellations,  between  which  it  is 
lituated,  are  Ophiucus,  the  Serpent,  and  the 
Eagle ;  but  it  h  more  dlftai.r  from  the  two 
latter,  and  its  iituation  is  iudicicntly  aicer- 
tained  with  nfyeEt  to  the  former  only.  The 
ftais  of  which  it  is  compared  are  eafily  counted, 
ibr>  dtey  are  only  four,  but  they  am  all  laigp 
and  beautiful  ones  i  three  of  thefe  which  are 
difpofed  almoft  in  a  line,  mark  the  botmmof 
the  ihcll,  and  one  which  ihuids  iingle  over  ' 
them,  the  top. 

PATERA.  A  name  by  which  fome,  who. 
are  fend  of  uncommon  wotd^  have  called  ihsi 
conflellation  Craters  it  is  a  name  by  which 
we  find  it  called  in  ibme  of  the  old  poets. 

PATHOS.  A  name  by  which  fome  of 
the  antient  writers,  and  from  them  fome  of 
the  modern  ones,  have  exprcfled  that  pecu- 
liar appearance  which  wc  call  twinkling  in 
the  fixed  ftars,  and  which  diihnguiihes  them 
from  the  planets.  The  old  writers  were  veiy 
much  puaaled  to  account  for  this.  Ariftotk 
fays,  it  is  owing  to  their  diftance,  in  confc- 
quence  of  which  their  light  comes  but  weakly, 
and  interruptedly  to  ous  eyes  j  but  thofc  who 
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■willlnok  upon  SyriusthcbrightftariiiT-yra,  r.nJ  | 
indeed  upon  any  of  the  others  of  the  larger  kind, 
■will  find  this  by  no  mcjiis  the  cafe,  lor  i.ir 
from  being  fainter,  their  light  is  mucii  more 
flrong  and  vivid  than  that  of  planetii. 

We  afe  Co  Confider,  ih  order  to  underftand 
tilis  difftrence'  in  die  appearance  of  the  fixed 
ftars  and  |dkMtk«  what  is  their  real  difterence 
ill  themfelvcs ;  we  (hall  find,  that  the  fixed 
liars  arc  bodies  of  fire,    fliuiing  with  their 
own  light,  as  the  fun  docs,  and  Wc  fhall  find, 
that  the  planets  are  opalte  bodies,  globes  of 
earth,  or  of  fame  other  unluiiunous  materials, 
whkh  only  reflect  to  us  %e  light  which  they 
Aem  fNisd  fhte  fttn^  and  (hlnii^  hut  with  a 
horrcnpedhrightnelst  can  have  nothing  of  that 
fieiy  radiance  which  muft  'be  feeri  in  the 
others.    We  cannot  have  a  more  familiar  in- 
llance  of  this  difference,  than  in  the  different 
lii;ht  of  the  fun  and  motJii,  the  one  a  body  of 
fire,  all  bright  and  dazilmg,  the  other  a  globe 
of  earth,  thouiih  tranfinitting  to  us  a  very 
bright  light,  yet  havii^  it  calrii  and  fteady. 
The  ftan '  are'  'funs,  'the  planets  are  moons  j 
this  is  the  Ibifl  trudi,  and  where  then  is  the 
^Iroiider,  that  the  one  fhould  blaze,  and  the 
other  only  fhinc,  though  they  are  both  at  fo 
'       great  diftancc  in  rcfpect  to  the  fun  and  moon  i 
for  as  they  pofl'cfs  the  diftindt  qualities  ofthefe 
luminarci',  they  mull  exert  them. 

There  have  been  fome  who  have  advanced, 
that  this  twinkling  of  the  fixiid  ftars  Is  owing 
to  d)dr  inftantaneoos  appearing  and  diiappcar- 
ing ;  for  they  'tiieir  diameten  are  lb  ex* 
tremely  finall,  that  every  particle  of  floating 
dud  Intererpts  them,  hul  the  other  has  the 
Oibre  iace  of  probability* '    '  ; 

PAUL,  sr  St.  Paul.  A  name,  accord- 
ing to  funic,  of  one  of  the  northern  conftella- 
tiom.  It  is'  the  naiiw  which  Sdiiller  has  given 
i»  the  Pcricus'of'ihe  (jKcian  ilbhcrc. 


PAUL  AKD  THE  VIPER.  A  name  given 
by  Schlckaird,  and  fomc  of  hib  tullowers,  to 
the  conftellation  Ophlucus,  or  Scipcntary  j 
this  is  as  extravagant  a  Uiought  as  ever  came 
into  die  heads  of  all  diefe'  menders  of  the 
fphere/  That  a  ferpent  of  io  enormous  a 
feng^  (houlc^  have  been  l.id  among  die  tnllets, 
thrown  upon  the  fire  unfeen,  and  afterwards 
be  (haken  from  a  man's  finger,  Is  monftrous 
and  abhorrent  to  common  appearances  j  but 
what  will  not  thcfc  gentlemen  do  to  make 
every  thuig  a  icnpturc  ftory  in  the  iicavcns. 
Schiller,  who  never  flops  at  altering  the  figures, 
hew  models  the  conMation,  a^  turns  die 
ferpent  mfeo  a  furze-bu(h ;  Ke  dieii  cafls  it  Sl 
Benedia  among  the  Thorns.  Su  the  ortiA 
Opkiucus. 

PAVO,  the  Peacock,  One  of  the  conftcl- 
lations  of  the  fouthern  hemifphcrc  It  is  not 
one  of  the  forty-ci^ht  old  ones,  but  of  thofe 
which  have  been  aiUed  hy  die'  late  afh^ono- 
men.  It  is  not  a  laqge  confldladon,  nor 
does  it  ccmtain  a  quandiy  of  flars  more  than 
proportioned  to  the  fpace  of  die  heavens  which 
it  occupies  i  but  thefe  are  fome  of  them  con- 
fidcrable  enough  to  be  very  conrpicuou?,  and 
they  are,  in  general,  fo  difpofed  as  to  mark 
the  out-linc  of  the  figure  very  happily,  and 
be  well  diflinguifhed  in  the  fphere. 

The  Peacock  is  reprefentod  flanding  with 
its  head  ere)^*  its  wing^  clo&d,  and  its  tail 
not  fpread,  as  is  Ifirnietimes  the  cafe  with 
peacocks,  but  carried  fiiait  from  die  liiodf  hi 

a  tolorabk  length. 

The  constellations,  between  and  among 

i  which  the  Peacock  Is  placed,  are  the  Indian, 
the  Altar,  the  Southern  Triantrlc,   and  the 
Bird  of  Paradife  ;  thcfc  are  all  ver\-  near  it. 
At  a  greater  diilance  arc  Sagittary  anfd  the 
;  Hydrus,  but  it,  in  fome  xefpc^l,  flands  he- 
i  twisen  ^de  i  it  Hands  (cfoi'c  die  Indiw,  ils 
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bceail covcnilie.lciwer  part  of  his%are>  his 
^ig^  and  a  part  of  his  waift :  Sagijttaiy  is' 
over  itt  head,  the  hfta^  of  the  Peacock  being 
a^al^il  a  part  of  its  belly,  the  Altar,  with  its 
finoke,  are  very  near  the  tall  of  this  conftel- 
lation,  as  arc  ajfo  one  part  of  tlie  Triangle, 
and  the  head  of  the  Bind  of  Paradife  :  the  tail 
of  the  Hytlrui  leaclies  juft  to  the  feet,  but  the 
grew  part  of  its  hgure  is  M  a  confidoable 
diftaoce  fijom  it. 

The  Peacock  19  veiy  natunlly  dnwn; 
this  indeed  is  an  advant^e  the  new  conftella- 
4iHishave  in  general  over  the  old  ones.  The 
ftars  which  arc  counted  in  it  are  fourteen, 
and  they  are  diftributed  very  equally  over  the 
figure  i  there  is  a  fingle  large  ilar  in  the  head, 
which  may  very  well  fland  for  the  eye  j  there 
are  three  confidex^bk  almoft  in  a  line, 
one  on  the  bieaft,  another  on  the  top  of  the 
wing,  and  anodier  on  the  back ;  the  two  firft 
of  ^efi^  if  we  fuppofe  the  figure  of  the  In- 
dian continued  when  it  is  carried  behind  this 
bird,  would  fall  one  upon  the  right,  and  the 
other  on  the  left  thigh,  there  is  one  ]uH  by 
the  thigh  of  the  Peacock,  and  one  jull  under 
the  body,  at  the  tnfertion  of  the  tail,  but 
iheie  are  radier  out  of  the  line  of  the  figure, 
and  dtere  is  one  between  the  &et  of  this  bird, 
but  diat  may  be  fuppofed  to  be  in  the  tip  of 
the  tail  of  the  Hydrus.  There  are  feven  or 
eight  in  the  tail  of  the  Peacock,  very  well  dif- 
pofed,  according  to  the  out-line  of  that  figure. 
Thefe  to^fthcr  render  the  Peacock  a  cnnltel- 
iation  as  well  uciuied  as  aiiy  in  tlie  heavens. 

PAVONES,  Ptatteks.  One  of  the 
Arabian  confteUations ;  |t  is  Ae  i^re  of  two 

Peacocks,  and  Itands  in  the  place  of  Gemini. 
Th(  fc  people,  by  their  laws,  being  forbidden 
tQ  draw  human  hg^res. 

P£CUD£S.  A  name  by  whidi  ibme  have 
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called  a  dufler  of  llan  upon  hands  of  Ce- 
pheus.  It  is  of  Arabic  orijpnj  for  die  afiro* 
nomers  of  that  nation  call  thefe  ftars  Al 
Agh'nam,  Sheep.  They  alfo  call  the  bright 
ftar  in  his  foot  Al  Rai  Paflor,  and  that  be- 
tween his  feet  Al  Kelb,  the  Dog;  fo  that 
here  is  tlie  Flock,  the  Shepherd,  and  his 
Cur. 

.  ?EGASVSt..Ae  HnjUt,  One  jof  the  con- 
fteUations of  the  nordieEn  faeniifphere,  men* 

tioned  by  the  anticnt  aftronomers,  and  one  of 
the  old  fort)'-eight  which  we  ha\  e  from  the 
Greeks,  and  which  they  probably  received 
from  tlic  Egyptians.  It  is  a  conik-llation  of 
great  bigncfs,  and  though  ftars  arc  to  be  feen, 
moie  or  lels,  in  eveiy  part  of  it,  it  is  not  fo 
full  as  manydthcfs,  nor  does  contain  fo  many 
as  fome  q^icis  of  left  eacten^  in  the  heavens. 

Tbe  Eqtiulctts,  which  flands  immediately 
before  the  head  of  Pcgafus,  is  only  a  fo^on, 
or  part  of  a  figure }  it  reprefcnts  no  more  than 
the  head  and  neck  of  a  horfe,  and  even  Pcga- 
fus, though  a  conftellation  of  fiich  confidcr- 
able  extent,  is  not  a  complete  animal ;  it  is 
reprefented  in  the  fchemcs  of  the  heavens  as 
only  the  anterior  half  of  an  horfe  with  wings 
upon  the  ihoulders  ;  tiie  %ure  coidifts  the 
head,  nock,  fore  legs,  and  half,  or  more 
than  half  the  body,  but  noae  of  the  hinder 
part  is  fecn,  the  ftars  that  would  luive  fallen 
into  it  being  taken  up  by  Andromeda,  Pifccs, 
and  fome  other  confteUations.  Pei^afus  is  at 
a  very  confiderabic  diltance  from  the  pole ; 
its  fituation  is  between  the  Fifties,  Andromeda, . 
the  Lizard,  the  Swan,  ^e  Fox  and  Goofe, 
the  Dolphin,  and  Equuleus.  The  laft  five 
of  whid)»  put  together,  will  not  m.ike  uj> 
the  extent  of  this  Angle  conftellation.  The 
Southern  Fifh  is  over  his  back,  and  Andro- 
meda is  under  Ins  belly,  the  Ltrard  is  at  a 
imail  diftance  undg:  hii>  fore  feet,  the  Swan 
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is  before  them ;  the  tail  of  the  Fox  comes  v  ery 
near  the  hoof  of  the  right  foot ;  the  Dolphin 
is  oppoTite  to  hi»  nofe,  and  6m  Equutewfeems 

to  grow  from  the  front  of  his  head.  It  is  to- 
lerably regular  in  figure  of  thus  much  of  an 
horfc,  but  the  wings  arc  fjnall  in  proportion  to 
thv  bulk  of  the  body  y  and  the  legs  arc  alfo 
uil| illy  drawn  ftiorterthan  thcr  fhould  be. 

The  antients  counted  twenty  itars  m  the 
conftdbtion  Pegafus  j  Ptolemy  has  fct  down  fo 
:inany«  and  we  know  that  he  was  a  futhfnl 
follower  of  Hlpparchtia,  who  made  the  firft 
catalogue  that  ever  was  drawn  of  the  fixed 
ftars.  Tycho  reduced  the  number  by  a  fm-lc 
flat,  but  I-fcvclius  greatly  enlarged  it,  he  has 
letdowii  thirty-eight  ftars  in  Pegafus,  and  our  ' 
difccrniiig  Flamltead  has  railed  the  nurnKer  to 
eighty-nbe  i  of  thefc  fcveral  are  ot  coniider- 
able  fize>  and  tbefe  arc  diflributed  over  ^oft 
an  parte  of  the  figure,  butefpeciaUy  the  fore 
part.   There  are  no  fewer  than  four  flats  of 
the  fccond  magnitude  in  Pcgafu*,  which  is  a 
very  confidcrable  account  for  one  conftella- 
tioni  one  of  thefc  is  in  the  rife  of,thc  hinder 
leg,  and  another  in  tiie  ftiouldcr,  or  point  of 
the  inlertion  of  the  wing ;  a  third  of  them  is 
til  the  lower  part  of  the  belly  of  Pcgalu^,  juit 
at  the  headof  Andromeda  j  and  the  fourth  is 
near  the  tip  of  the  wing.  The  left  are  prin- 
cipally of  the  fifth  and  fixth  magnitudes,  for 
there  are  but  few  of  the  fourth,  and  yet  fewer 
of  the  third.  Two  of  the  larger  of  thcfe  arc  in 
the  face  of  the  Horfc,    one  in  tlic  neck, 
two  others  on  the  breaft,  and  four  or  five' 
in  the  two  I^:  there  are  fome  tolera- 
bly large  abeutthe  wing,  but tholeof  the  body 
are,  in  general,  fmall. 

The  Greeks  could  not  firtd  a  flying  horfe 
among  the  conftellations  which  they  h.id 
learned  from  the  Eg)'ptians,  without  immcdi- 
atcly  fathering  upon  it  the  ftory  of  their  own 
moaOet  of  this  fonn.  Indeed  it  is  a  queltion, 


whether  they  did  receive  a  flying  horfe  among 
thefc  at  all.  The  wings  are  not  very  neccflkry 
to  the  figure,  for  the  ufe  of  comprehending 
ftais,  for  they  rife  but  a  Utde  above  the  back, 
and  there  are  no  oonfidenMe  flan  above  it. 
They,  very  probably,  received  no 
the  fore  part  of  an  horfe  from  the  L^, 
but  added  wings  by  way  of  making  it , 
derable,  and  the  occafion  of  a  good  ftor\-. 

They  tell  us,  that  Pe-afus,  a  famous  horfc 
with  wings,  recorded  in  their  ftory,  was  the 
offspring  of  an  amour  between  Neptune  and 
the  goigon  Medufe,  (for  their  gods  were  as 
whimitcal  as  our  dioitab  in  their  calle)  and 
this  was  the  famous  horfe,  lhat,  widi  aflrake 
of  his  feet,  opened  a  fountain  in  Mount  He- 
licon, which,  from  its  origin  from  this  acd* 
dent,  was  called  Hippocrene. 

Others  tell  us,  tliat  whcii  Bcllero.nhr  rj  came 
to  PtKtus,  the  fonof  Abas,  the  k  :  ^  ot  the 
Aigives,  Antia,  the  wife  of  that  monarch,  tcii 
in  love  with  her  gMeft,  and  caered  him  apart 
of  the  kingdom  if  he  woidd  comply  with 
the  diaates  of  her  paflion.  The  youth  le- 
fufed,  flie  accufcd  him  to  herhufband,  and  he 
fent  him  to  one  who  expofed  him  to  de- 
itruction  by  the  famous  chimera  ;  the  horfc  on 
which  he  rode  to  the  attack  was  this  winged 
i'egafus,  and,  after  the  conqucitof  the  favagc, 
he  wouM  have  nufed  the  yK^or  mto  heaven. 
They  tell  us,  BcUerophon  fell  off  by  the  way, 
but  that  the  creature  made  good  its  journey, 
and  remains,  at  this  time,  amemgthe  flan. 
Others  take  this  horfe  to  be  a  marc,  and  talk.of 
a  nymph  converted  into  this  form.  They  g^ve 
alio,  on  this  loundution,  a  mofl  notable  ac- 
count of  our  feeing  only  one  half  of  the  ani- 
mal i  for,  they  fay,  fee  hides  the  hinder  part 
fiom  the  Cbitaur  in  the  (kmc  bcmiiphcre, 
whom  they  make  to  be  Chiron,  and  that  foe 
will  not  let  him  fee  ihe  is  a  female. 

Among 
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PEGASUS.  Among  t]ie  religious  rc- 
fofnieri  of  the  conileliaiions,  we  hear  of  this 
oader  my  different  naines  ax)d%un«.  Hartf- 
daif»  who  goes  Inck  to  the  Old  TcAamont 
always  fiiw  hi*  allufiotis,  makci  k  to  be  the 
king  of  Babylon  mentioned  by  Jeremiah  ;  and 
Schilkr  has  raifcd  it  into  the  angel  Gabriel, 
^ome  have  called  it  JUucifer  and  Gabriel. 

PENCIL  of  Rays.  There  arc  ravs  ofli-ht 
going  off  every  way  irom  any  point  ol  a  viiible 
obje^  Thde  of  th^le  rays,  which,  coming 
from  one  fuch  (xniit,  fall  upon  die  furface  of  a 
lens,  and,  paffing  thsoi^  it»  a^  connedcd 
together  in  a  point  behind  it,  are  cidled  a  pen- 
cil of  rays.  The  whole  pencil, ,  Alls  confi- 
dered,  confirts  therefore  of  two  cones,  applied 
to  one  another,  ba(e  to  bafc,  and  the  fechon  of 
the  lens  is  the  plane  where  they  thus  meet. 
The  vertex  behind  the  lens  is  called  the  tip  of 
t})c  pencil,  the  odier  is.  called  the  radiating 
point  of  the  objeft. 

PERLECL  One  of  t!ic  terms  by  which 
the  antients  cxpreffed  the  fituation  of  places  on 
the  globe,  by  their  return  and  duration  of  fea- 
fons  with  relpect  to  one  another.  They  ufed 
this  term  Pciixti  in  two  fenfes,  not  different 
ficuil  one  aaodief,  but  only  inore  or  lels  ex- 
tenfive.  The  genend  acceptation  of  the  word 
was,  diat  it  expieiKd  people  who  lived  upon 
the  fiune  parallel,  but  o|^iofite  to  one  another, 
or  on  oppofite  points  of  this  parallel ;  the 
confequcnce  of  this  would  be,  that  they  would 
have  the  fame  feafons  of  the  year  all  alike,  and 
at  the  fame  time  j  and  the  heavenly  bodies, 
(the  full  among  the  reft)  would  be  leen  to 
come  to  their  meridians,  and  to  rife  and  fet  in 
the  lame  portions  of  time,  but  at  exactly  op- 
pofite hours,  io  that  it  would  be  noon  at  one 
of  the  places,  when  It  would  b«  midnight  at 
the  other.   The  riiing  and  lettine  of  die  hea» 

Vol.  I. 
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venly  bodies  in  the  Hanic  manner,  would  nc- 
ccflarily  arifc  Irom  dieir  having  tiic  fame  eleva- 
tUm  of  the  pole,  and  both  a  l^e  horizon ;  but 
the  contrariety  of  time,  or  ocir  marking  it  mid- 
night at  one,  when  it  was  noon  at  the  other, 
would  as  neceflarily  fvoOow  from  ^eir  being 
oppoHtc ;  fmcc,  having  but  one  fun  to  caufc 
the  day  to  both,  he  nuifl  be  the  mcft  loft  to 
the  one,  when  lie  ihone  the  moft  ibongly  on 
the  other.  ^ 

This  is  the  particular  faifc  of  the  word  Pe- 
riaeci,  and,  being  the  moll  flying,  it  was, 
the  moft  ftequcntly  ufed  in  this*}  but  the  anti- 
ents alfo  extended  it  to  fignify,  not  only  thofe 
who  lived  in  places  oppofite  to  one  anodier  in 
the  fame  parallel,  but  to  thofe  who  lived  at 
any  diftnnce  on  the  fame,  or  in  any  different 
parts  of  the  fame  circle.  1  he  feafons  of  the 
year  are  alike  to  all  thefe,  as  they  are  to  thofe 
who  live  ui  the  oppofite  points,  but  their  day 
and  nijiit  are  not  exadly  at  contrary  hours, 
but  only  at  di^rentones,  and  tboieare  differ*^ 
ent  is  proportion  to  their  diftance  from  one 
another,  or,  as  th^  approached  more  or  leff 
toward  being  oppofites. 

PKRIGEE  AND  APOGEE  ef.the  Sun. 
After  we  have  confidered  tlie  figure  of  that  or" 
bit  which  the  fun  dcfcribes  by  hi»  proper  mo- 
tton,  it  is  nece(&ffy  to  fix  the  pofuion  of  that 
orbit  in  the  heavens  j  that  is,  we  are  to  detqr- 
muie  the  points  of  the  ecliptic  to  which  tho 
apogee  and  perigee  of  the  fun  anfwer.  Thelc^ 
are  at  the  extremity  of  the  gl'eat  diameteTp 
which  pail^^^  thitjugh  the  centre  of  its  orWt^ 
and  tlie  centre  ol  ihc  earth,  as  alfo  at  the  ex- 
tremity of  that  orbit,  and  tlic  fun's  greatcft 
equation.  There  have  been  many  methods 
propofcd  for  deicrmiiUDg  the  apogee  and  peri- 
gee df  the  fun,  the  excentriciiy  of  lu  orbit, 
and  its  greateft  equation.  The(e  are  founded 
on  die  fevcral  difierent  hypothefes  diat  have 
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been  cftablifticd,  and  require  a  very  perfect  j 
knowledge  of  thofc  to  which  they  belong,  or 
on  which  ihcy  depend,  hi  tiic  uncertainty 
of  this,  and  the  trouble  of  acquiring  the 
prior  knowledge*  nay  it  not  be  wcH  to  pro- 
pofe  a  method  of  dettntuning  die  apogee  and 
perigee  of  die  lun,  and,  at  the  fame  time, 
indngthe  apbdia  and  perihelia  of  the  planets, 
the  exccntricity  of  their  orbit?,  and  ihcir 
grcatcft  equation,  according  to  which  none  of 
[lu  ie  hypothcfcs  is  neccnkry  ;  but  to  the  un- 
derrtaiiding  and  cxecuuiig  oi  which,  it  is  only 
necefTary,  that  we  alhnr  dw  true  siotKm  of 
the  planet  hom  it$  aphdiumto  its  petiheUttm, 
.to  be  like  diat  whidi  haa  been  oblerved  in  its 
gjoing  from  its  perihelium  to  its  aphelium  in 
it»  contrary  diredioii.  Let  ua  fuppofe,  a  circle, 
or  an  clUpfis,  or  any  other  curve,  be  it  what 
it  will,  to  reprefent  the  orbit  of  the  fun,  or 
of  any  of  the  planets ;  let  us  fuppofe  the 
globe  of  the  earth,  fixed  in  any  point  of  the 
diameter,  or  axis  of  dus  curve,  nvfiich  dia- 
'meter*  or  axu,  paflcs  diroLi^l.  the  points  of 
the  apogpe  and  perigee. 

1£  we  fuppofe  the  fun,  orjrfanet,  nui$  round 
that  orbit,  with  all  the  deg^rees  of  fwiftnels, 
Iiich  it  really  has>  in  fuch  a  manner,  however, 
th  it  two  ^ivcn  arcs  be  like  j  and  let  its  mo- 
ti'  i;  in  one  part  of  its  orbit  be  funiliar  to  its 
motion  in  the  other,  it  is  evident,  that  wher. 
the  planet  is  in  its  apogee,  we  fhall  fee  it  pafs 
dlRN^  all  die  degrees  of  itt  inequalities,  till 
H  be  anitped  at  its  mean  time^  in  which  place 
its  equation  w91  be  aa  great  as  it  poflibly  can 
be  any  where.  From  dus  point,  in  purfuing 
its  courfe  in  the  orbit,  its  equation  will  di- 
minifh  till  it  has  arrived  at  its  perihelium, 
where  the  inequalitv  will  entirely  ceafc.  Alter 
this,  as  the  planet  wiil  continue  in  its  coiufe, 
its  inequalities  will  appear  again  a- new,  in 
the  veiy  ftme  manner*  as  th^  had  befere  cn- 
inafcdy  w  dininiflitti ;  and  duis  they  will 


continue  varrying  till  t'l^e  plan -t  has  returned 
to  it3  aphelium,  where  its  true  place  will  co- 
indde  wkh  its  mean  place. 

It  fellows  from  this,  diat  if  die  planet  be 
iecn  at  lirft  in  its  mean  diftanees,  after  itihall 
have  oompal&d  the  half  of  its  revolution,  as 
it  has  afterwards  changed  jdace,  die  true  mo- 
tion will  be  meafurcd  by  the  angle  it  has  dien 
made,  and  its  mean  by  the  other,  more  the 
former,  and  the  difference  of  thefc  will  be 
the  double  of  its  greatefl  eqmtion  •  from  th-s 
the  reit  will  follow,  and  no  way  wiU  be  tound 
more  certain,  or  more  ftmiUar. 

PERISCII.  A  term  tiftd  by  feme  of  tie 

old  aAronomers  to  diftinguiih  the  inhabitanis 
of  certain  parts  of  the  earth  by  the  place  of 
their  fhadows  at  noon.  As  the  fun  always 
bears  the  fame  reipedt  to  the  fcvcral  parts  of 
the  earth  without  the  tropics,  and  is  annually 
fubje^l  to  the  lame  changes  with  rcfpa^  to  the 
places  widlia  them,  tfaefe  terms,  while  they 
conveyed  Ibmediing  of  aftrommy,  at  the  fime 
time  determined  vety  ftirly  the  filuation  of  Ae 
places.  There  are  feveral  of  diefe  tends  de- 
rived from  the  place  of  the  (hadows  at  noon„ 
and  aiifwcring  the  fame  purpofe  of  afcertain- 
ing  the  place  of  the  globe,  inhabited  hy  the 
people  to  whom  they  belong.  Thus  the  tcim 
amphilcii,  or  thofe  who  have  their  fhadows 
at  noon,  Sometimes  to  the  north,  fometimes 
to  the  foulh,can  mean  only  fiich,  as  living  in 
the  torrid  zone,  or  between  the  tropics,  have 
the  fiu  Ibmedmes  to  die  noidi,  and  feme* 
dmes  to  the  fouth  of  them  at  noon  s  as  he  ad- 
vances toward  them  from  the  equator,  or  ia 
got  beyond  them  tow:ard  the  tropic,  and  the 
fame  with  refpc*^  to  his  return  :  on  the  other 
hand,  thofe  who  live  without  the  tropics,  hav< 
ing  the  fun  always  in  one  rc(pe<5l  to  them,  as 
he  never  goea  bqrond,  or  indeed  comes  up  to 
theoiy  have  coofequendy  their  diadow*  always 
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one  waft  wbA darfe aic calkd  betaolbii}  fihe 
tcnn  GompvdieiMiiiig  equaiUy  tfaofe  wfap  living 
to  llie  north  of  the  tropic  of  Ckncer,  as  we 

of  Europe,  have  the  fun  always  to  Ae  fouth, 
and^ODnfequently  the  fliadow  alwap  north  at 
noon  }  and  thofc,  who,  liviii,:;  to  the  fouth  ot  the 
tropic  of  Capricorn,  have  the  Ilhi  aK<.  ny  >  north 
at  noon,  and  confequently  have  their  ihadows 
always  foudi.  Having  explained  thefe,  the 
itori  Mlbii  wiU  be  taBy  imderfbod:  the 
fenie  of  the  term  is,  fitch  people  »  have  thdr 
ifaailow  every  way  round  about  tfiero. 

To  underftand  dus,  we  are  to  obferve,  that 
as  any  place  i*;  fituated  farther  from  the  equa- 
tor, the  loniicli  day  is  in  proportion  loiter. 
Now  when  we  arrive  at  fuch  a  diftance  that 

'  the  longell  day  is  more  than  twenty-four 
honia*  die  fim  being  canicd  round  vidioat 
letdng,  or  Anicing  beneadi  the  horinon,  thdr 
ihadowSf  8Cd»Ktiaie»  in  the ieveni  parts  of 
the  day,  duuige  fdaoe  and  diiedion  continu- 
aUy,  tiD  between  the  morning  and  the  night 

*  «f  rhis  longcft  day,  thty  having  one  quite 
round  tiiem.  Xht4e  people  are  therefore,  for 
that  tune  of  the  year,  m  whtdi  their  day  is 
man  dian  twen^fiiMir  hmm  in  ki^,  called 


ItiriB  be  nndnibod,  that  people beoune 
Pcriftfi  by  liviiig  toward  the  pole ;  and  it  fol- 
lows, that  the  nearer  they  live  to  the  pole,  for 
the  lorr^eft  fpace  of  time,  they  will  be  Perifcii. 
At  the  poles  the  day  is  fix  months,  and  con- 
Jequently,  if  there  be  any  inhabitants  at  the 
poles,  they  are  Prifcii  for  fix  nondis  to- 


PERPENDICULAR.    A  column  that 

fbnds  upright  uponapkne,  oraflraitlinc  that 
ftands  upright  upon  a  plane  lurface,  is  faid  to 
be  perpendicular  to  that  plane  A  line  is 
then  perpendicular  to  a  plane,  when  it  makes 
anj^  with  idl  die  fines  whicli  can  be 
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drawn  upon  the  ^ane,  thiotig^  die  point  on 
which  it  fluids.  U  a  flnit  line  flands  ob*' 
liquely  opoil  a  plane,  or  a  column  leans  up' 

on  a  pavement,  the  line  is  f?.id  to  he  inclinrd 
to  the  plane,  and  the  acute  angle  contained 
between  the  line  and  the  plane,  when  they 
approach  neareit  to  one  another,  is  the  angle 
of  die  lin^t  indinadon.  When  a  flnut  fine  is 
placed  dMuc  »  plane  in  fiidi  a  manner  diat 
it  no  where  touches  it,  but  is  in  dl  parts  at . 
an  equal  diftance,  it  is  called  a  line  parallel 
to  the  plane.  Thefe  are  the  great  relations 
of  ftiait  lines  to  planes.  Stt  Planes. 

Perpendicular  to  a  ^pbtrt.  Any  line 
is  perpendicular  t»  a  iphere  which  can  be  fiip> 
po(ed  fomed,  bf  ooadnumg  the  line,  which 
makes  its  lUameier  out  bqfood  die  furfMsew 
The  term  means  no  more  than  a  line,  which 
fhmds  upright  upon  the  outer  or  inner  fiirfoce 
of  a  fpbere.  &tt  Sphbiii% 

PERSEUS.  A  conftelladon,  and  a  vcrv- 
confiderable  one,  in  the  northern  heoufphere. 
it  is  not  at  a  very  great  dtfianoe  from  die 
nordi  pole,  and  is  one  of  die  ibrty-ei^t  old 
oonftellations,  of  ii4uch  all  die  adionomical 
writers  fpeak.  It  is  of  great  extent  and 
comprehends  a  great  number  of  ftars. 

It  is  the  figure  of  a  man  without  armour, 
or  any  covering,  except  a  loofe  robe  abovi; 
his  middle,  but  with  a  helmet  on  his  hciid, 
and  having  in  hb  rigjht  tamd  %  fword,  and  in 
his  left  die  gorgon's  head» 

Peileus  is  placed  betweeii  Cafliopeia,  An* 
dromcda,  the  Triangle,  Taurus,  the  Came* 
.  lopardal,  and  Auriga.  Caffiopeia  is  over 
his  head  j  the  fword  in  his  right  huiid  comes 
ver)'  near  to  her  arm  ;  the  feet  of  AnJromcd.i 
arc  alio  over  hii>  head,  ar>d  the  right  nenr  his 
fword  i  the  Triangle  is  at  his  back,  and  near 
the  head  of  Medufa  %  hb  left  foot  comes  veiy 
E  e  e  2  near 
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near  the  back  of  the  Bull,  his  right  foot  meets 
the  left  knee  of  Auri^,  and  the  hindrr  feet 
of  the  Camelopardnl  come  toward  that  knee. 

Perfcus  is  a  conilclliition  of  extent,  and  it 
comprehends  a  proportioned  number  of  liars. 
The  catalogues  of  the  old  wruen  allow 
twenty-nine  to  it,  we  find  To  many  fet  down 
in  Ptolemy,  and  he  followed  Hippaiditu  widi 
a  idigious  ftriclncfs ;  Tycho  admits  the  fame 
number,  but  Hcvclius  raifes  it  to  forty- fix, 
and  Flamftead  has  given  the  magnitudes  and 
pieces  of  no  Icfs  than  lifty-mne  iiars  which  he 
couiui.  t!  in  ir.  Of  thcfc  there  is  one  allowedly 
of  ihc  iccond  niagnituUc  in  the  fide,  and  an- 
other, wfaidi  fiasie  catt  of  the  leoond,'and 
odwnonly  of  dwjthird  magnitude,  called  the 
)ttod  one,  in  die  head  of  Medula.  Thbfe  fixes 
are  very  aibitrary.  I'herc  are  feveral  of  the 
tbiids  and  more  of  the  fourth  magnitude. 
Upon  the  whole,  the  conftclLition  Perfcus, 
although  it  have  not  one  itur  ui  the  hrll  mag- 
nitude, has  more  vi  the  larger  kinds  in  general 
than  any  of  thofe  about  it  j  and  thde  are  dif- 
pofed  toldrably  regularly.  In  the  fword  Uiere 
is  only  one  of  any  confiderablo  fne»  the 
aims  have  princiinUy  Onall  oim»  die  body 
and  1^  fliew  feveral  large  fiars,  and  them 
ate  fofne  oa  the  face,  and  four  vcn,'  confider- 
able  ones  in  the  head  of  Mt-dufa,  bcfidc  a 
confiderable  unformed  one.  One  of  thefe  is 
on  the  fore -head,  one  near  each  eve,  and  the 
other  toward  the  mouth ;  tlic  uritornicd  one 
is  near  the  chAck  ^  the  left  fide. 

The  fwoid  of  Perieu$  has  lb  litde  to  do 
widi  die  bufinefi  of  the  ftan  contained  in  that 
oonflelladon,  dot  it  is  vay  probably  an  ad- 
dition made  to  the  figure  by  the  Greeks,  to 
adapt  it  to  their  hiftoiy,  and  very  poffiUy  the 
head  of  Medufa  was  no  part  of  the  original 
conftellation.  The  Eg}  ptians  taught  the  rudi- 
ments of  aftronomv  to  the  Greeks,  and  they 

f  lububly  received  from  that  people  the  iigure 


of  a  man  in  his  place,  whom  not  knowing^ 
wh.it  to  make  of,  they  called  Perfcus,  be- 
caufe  of  the  nei^bourhood  of  th.ofe  cor^tella- 
t;an$  which  they  had  before  called  Ccphcus, 
Cailiopeia,  and  Andromeda  j  they  put  tlx 
fword  into  one  hand,  and  the  gcrgon's  head, 
by  way  of  (bield,  into  the  other,  and.  called 
him  die  deliverer  of  the  lady, 

# 

Perfcus,  they  tell  us,  was  the  Con  of  Jupi» 
ter  by  D.wiae.  The  father  of  that  lady  had 
been  told,  that  h.c  faouid  be  killed  b)  his 
grand-child,  and  having  only  Danae  to  take 
care  of,  he  locked  her  up  ;  hut  Jupiter  found 
his  way  to  her  in  a  Ciower  ot  gold,  and  Pcr- 
feus  venfied  the  orade.  The  child  w^ 
thrown  into  die  fea,  but  taken  up  by  fiOier- 
men.  When  he  was  full  grown,  the  gad&, 
they  tell  US,  all  furniflied  htm  for  exploits^ 
Mercury  gave  him  a  fword  of  adamant,  that 
notliing  could  rcfift,  and  wings  for  his  feet ; 
but  the  Greeks  have  omitted  thofe  in  the  f.frure 
of  the  conftellation.  They  ncedei!  not  Irave 
done  this,  for  there  arc,  at  ieait,  as  many 
ftars  that  might  have  got  into  dion  as  into 
die  fwofd.  Pluto  gave  him  the  hebaes  dMj 
bftvc  %iied>  and  Palbs  a  fliidd  j  die  hefanet, 
when  he  pleafed,  rendered  him  invifible ;  be 
cut  off  the  head  of  the  goigDOy  and  aftxed  it 
to  his  fhield,  and  after  many  other  great  «»• 
ploits,  he  rcfcucd  Andromeda,  the  daughter 
ot  Caffiopc  ia,  whom  the  fea  nymphs,  in  re- 
venge for  tiiat  lady's  boaiiing  of  iuperior 
beauty,  had  failened  to  a  rock  to  be  devoured 
by  a  moofier.  Jupiter,  hisMer,  inhn»'' 
nour  of  the  exploit,  they  fs^,  afterwards  took 
up  the  hero,  and  the  whole  lamily  indi  him, 
into  die  ddei. 

Among  the  endiufiafls,  who  have  been  for 
giving  fcripture  names  to  all  the  conftclla- 

tions,  Schiller,  who  alvv'ays  refers  to  the 
New  Tclbment,  makes  Pcrfeus  St.  Paul ; 

but  Schickard^  who  has  rccourie  to  the  OIJ, 

calls 
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calls  it  David,  and  oiake»  the  ^igon*«  head 
that  of  Goliah. 

PERSPECTIVE.  The  rqircfcnting  up- 
on a  plane  any  objci^,  in  fuch  a  manner  as 
it  appears  to  the  e^e,  when  viewed  tn  gene- 
taly  and  at  a  diftance.  "The  principles  of  this 

are  often  rcTciTed  to  in  aftronomy,  as  aflifting 
the  imagination  in  conceiving  the  fevcral  re- 
prefcntations  ot  t"  .  heavenly  bodies.  Whtn 
this  reprcfentation  i>  trawn  pcrfaSily  accord- 
ing to  rules,  it  no  way  ilill'ers  fru.n  the  ap- 
pearance whicli  tiie  objc«5l  itfelf  make:}.  'l"o 
cffcd  this,  the  rays  of  light  ought  to  come 
from  iSbt  leveral  parts  of  the  pidure  to  the 
C7C9  cxa^y  as  they  do  from  the  feveral  parts 
cMfche  object  whid)  dtepiflure  rep:  i  r  ts;  and 
they  ought  alfo  to  come  with  the  iame  ibength 
of  light,  fhndow,  and  colour. 

When  the  eye  is  at  a  moderate  diftance 
from  the  objeil,  the  projeftion  of  it  is  called 
fccnographic  ;  wlien  tlic  eye  is  at  a  very  great 
or  infinite  dillanoe  from  the  object,  the  pro- 
je^ion  is  called  orthographic.  Thus  fte  pro- 
jection of  a  g|lobe  is  a  circle,  the  proje^m  of 
a  circle,  viewed  dire£tly,  or  per|>cndicularly,  is 
a  circles  but  viewed  obliquely,  it  is  an  el- 
Kpfis* 

PESEBRE.  A  name  by  which  fome  have 
called  the  ilar  in  the  conftcllalion  Cancer, 
commonly  called  Pra:fcpc,  and  by  the  Arabs, 
Malaph.   Pefebre  is  the  Quddaean  name. 

• 

PETER'S  BOAT,  «r  St.  Peter's  Boat* 

Schiller,  who  will  adapt  fome  part  of  the 
Chriftian  hiltory  to  every  conftellation  in  the 
heavens,  has  difpbccd  the  Great  Bear  frcin 
iti  I'ltuutioa  near  the  iiorth  pole,  and  out  of 
the  ftars  has  made  a  rcprefcntation  of  a  iilh- 
ijig  boat*  which  he  calls  Peter's  Boat ;  others, 
•  of  thifi  enthiifialHc  turn,  have  retained  the 


figure  as  it  is,  but  dcfircd  that  we  wi!l  unclcr- 
{tand  one  of  Elinia's  Bear,  to  he  fLniified  by 
it,  and  the  otxier  by  the  LeUcr  Bear. 

PETER'S  FISH.  A  name  given  by  Schic- 
kard  to  the  Pifds  Auftralis,  or  Fiffa  of  the 
fouthem  hcmifphere,  in  whofe  mouth  is  the 
bii^  flar  Fomidiaut,  and  whole  jaws  open 
to  receive  the  water  from  Aquarius's  um. 
This  is  a  very  moderate  innovation,  fmcc  it 
ftili  leaves  to  the  creature  the  form  of  a  f.Ih. 
.MI  that  Schtckard  dcfires,  being,  th:*t  we  iiny 
ruppofc  it  a  rcprefentation  of  that  tiilj  taken 
up  by  the  apcitie  with  the  tribute«penny  in 
his  mouth  $  but  Schiller  makes  much  greater 
innovation,  he  puts  a  kind  of  tub  here,  and 
calls  it  the  barrel  of  meal  of  the  widow. 

PH.TNICOPTERUS.  A.namc  Iqr  which* 
(ome,  who  arc  fond  of  new  names,  call  the 
conlicUation  Gru.-,  the  Crane,  one  vt  th^ 
iicw-lormed  aflcrifms  of  die  iburrhern  hcmi- 
fphere. The  word  Phxnicopterus  the  La- 
tin name  of  a  tall  bird,  the  Flamingo,  and  as 
dus  has  a  loi^  neck,  and  long  legs,  die  llara 
w  hich  form  the  Crane  may,  without  much 
diflortion,  be  thrown  ir.to  the  out-lines  of  its 
figure  ;  but  as  the  Crane  is  a  much  more 
known  bird,  there  is  iv)  pretence  for  the  mul- 
tiply iiig  nai»e£  by  the  innovation. 

PHjENOS.  a  name  by  which  Pbto, 
many  odier  of  the  Greek  writers,  have  called 
the  planet  Saturn,  the  moft  remote  of  the  whole 
number.  The  c.\prefs  fenfe  of  the  word  is 
apparent,  and  they  have  been  rallied  who 
made  tifc  of  it,  35  the  name  of  S.itarn,  the 
Icaft  bright,  and  therefore  the  kafl  conlpicuous 
of  al!  the  planets  j  but  the  antientii  had  rca- 
fon  for  what  they  did,  tlioui^h  thefe,  who  arc- 
merry  upon  them,  have  not  always  apprc- 
hesafion  to  difcover  what  it  was,,  Although  • 

Saturn 
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Saturn  is  the  Icaft  bright  c£  all  the  planets, 
Saturn  u  the  Icaft  hid  umler  tbo  ftm*beams  of 

all  of  them,  and  therefore  he  a  tide  to  a 
ilenomination,  which  exprefles  his  being  more 
apparent ;  that  is,  not  more  bright  or  glaring, 
but  more  conftantly  apparent  than  all  of  thcni, 
as  there  is  lei's  time  that  he  is  obfcured  Igr  the 
light  oi  the  Jun. 

PHAETHON.  A  name  ^iven  by  ibme 
of  the  old  aftronomical  wtitsra  to  Jupiter.  It  is 
fuppoied  to  have  been  given  him  on  account  of 
his  peciJiar  fplendor  or  brightncfs ;  but  if  this 
be  the  cafe,  they  fliould  certainly  h.ive  given 
it  to  Venus,  as  that  planet  appears  much 
more  lucid  than  jupitcr.  Jupiter  is  doubtlcfs 
the  fecond  of  the  planets  in  thb  refpe^  but  it 
^19  lingular,  they  Hiould  give  him  a  name  more 
t»tqper  fordie  firft. 

PHALiENA,  the  AUA»  A  name  which  we 
find,  in  fomc  very  old  writers,  ufed  as  the  de- 
nomination of  one  of  the  conftellations  of  the 
northern  hemifpherc.  The  aftronomcrs,  who 
arc  fond  of  their  improvements  in  the  fcicncc, 
have  held  in  contempt  the  appellation  Phalxna 
awl  lloAy  as  bdonging  to  any  figure  in  die 
hernis;  bttt  althoi^  it  is  among  a  ftt  of 
men,  not  greatlf  to  be  icTpeAed  for  dieir 
fcience,  that  we  find  it,  yet  we  have  reafon  to 
pay  refp<6^  to  the  term,  which  perhaps,  with- 
out inul!  1  ffandint»  it,  thev  prcfcrve,  amon"- 
many  others^  to  thcnuelves  equally  unintel- 
ligible, from  very  early  antiquity. 

it  IS  among  the  profeflbrs  of  judicial  aero- 
logy that  we  meet  with  the  term,  and  how- 
ever much  wc  may  oontenm  the  dofirines  of 
dielr  arty  yet  we  find  lame  traces  of  the 
eailieft  obfervations  lecoidcd  and  preferved 
among  them,  which  are  cidier  totally  loft, 
or  but  vecy  little  i^juded  by  any  other  wn> 
ters. 
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We  are  to  obferve,  that  the  Chaldanaw^ 
who  wen  among  the  earUeftaflronomecs*  and 
from  whom  the  knowledge  of  the  conftella- 
tions  travelled  into  all  other  countries,  blended 

together  aftronomy  and  judicial  aftrnlog}'. 
The  country,  in  which  they  lived,  being  open, 
and  the  air  clear,  they  had  all  the  opponuni- 
ties  imaginable  for  making  obfervatu>ns,  and 
they  did  this  vnlSx  as  miidi  intent  of  judging 
by  the  inflnence  of  the  Ihrs  as  any  other. 
Wefind  diem  poflefledof  anotionof  diefimi* 
litude  of  certain  of  the  fixed  ftars  with  certain 
of  the  planets,  as  it  is  at  this  time,  though dil^ 
regarded  by  aftronomers,  preferved  amot^ 
the  aHrologers;  and  there  is,  (however  little 
there  may  i>e  in  the  applicauun)  yet  fome  de- 
gree of  leaion  in  the  origin  of  die  ofMnion. 

The  Chaldaeans  were  the  hrH  who  obfcrved 
diat  die  ligjht  of  die  feveral  planets  was  very 
difieientt  diat  of  Ji^piter  beiiig  a  puK  and  im- 
tinged  wliile^  and  hb alone  fi>{  diet^taf 
Sattun  they  perceived  to  be  a  Uuifii;  ^at  of 
Mars,  as  everyone  elfehasobferved,  ruddy;  and 
that  of  Venus,  yellowifh  ;  Mercury  they  de- 
termined to  be  alfo  bluilh  ( the  tin£t  in  all  veiy 
llight,  but  in  that  jnanct  fiighteft  of  all.  Some- 
thing of  tius  may  be  perceived  with  us,  but 
very  faint ;  more  of  the  difimence  is  feen  ia 
Italy,  where  die  air  is  clearf  and  itmtillliav« 
been  moft  perceptible  of  dl  aowi^gft  dtc 
Chaldneans,  whofe  air  is  tl^  nu^  clear  of  aO» 
They  did  not  ftop  their  obfervations  hrrc, 
they  found,  that,  among  the  fix<'d  ftaio,  -jl 
were  not  of  the  fame  colour,  butlonvj  of  ihck 
alfo  yellowiih,  fome  reddifh,  and  fotnc  bluilh. 
This  alfo  is  an  abfohlte  truth,  and  ii>  owing  to 
die  dtfierence  of  tfae^  matcrialf^  and  of  dieir 
piuiqr.  Thofe,  which  were  of  an  uniin^hifed 
brightnefitdif^iUdY  were  of  die  £mie  wove 
with  Jupiter }  thofe,  of  a  ycllowifli  hue,  diq^ 
daft'ed  with  Venus;  thofe,  which  were 
ruddy,  with  Mars  i  and  thofe»  which  were 
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fimply  bluifh,  (for  they  mide  tiiis  diftincllon 
between  the  two  other  planets)  they  referred 
to  Meicuiys  ftnd  thofe  of  a  ^bracoiis»  or 
greenilh»  blue,  to  Satttin. 

Thb  was  die  efFe£l  of  great  and  accurate 
obfervation ;  their  doftrinc  of  the  influences 
is  idle,  but  the  a^^ual  difference  in  un€i  in  the 
colours  of  the  fixed  ftars,  as  well  a«  planets, 
is  no  chimera.  It  is  an  obfervation  worthy 
the  ailronomer,  it  was  hrft  made  in  Chaldaea, 
ind  it  h  pwfenred  amoi^  the  allwlogcr*  of 
Ae  (ucceeding  a^. 

I  have  taken  ihit  opportimitjr  to  ohtexve, 
Aas  parts  of  Ae  andent  aflRMWinj,  that  is* 
parti  of  the  aftronomy  of  diofe  ABdons  who 
taught  die  rudiments  of  the  fcience  to  the 
Orerks,  from  whom  the  reft  of  the  world  re- 
ceived it,  is  preferred  among  thcfc  men,  al- 
though not  regarded  by  thoTe  who  profeis  the 
fcience. 

The  confteUatiofUy  we  full  well  know, 
weie  of  Egyptian  01^  3  the  Greeks  obctined 
their  knowledgiB  of  diem  fiomlhatpeople,  and 
diis  not  all  at  once,  but  by  degrees,  for  their 
^ihere  was  not  Hnifhed  when  it  was  begun, 
but  received  continual  additions.  Wc  fee  that 
the  aftrologcrs,  in  this  inftance  already  quoted, 
and  it  is  a  coufidcrable  one,  have  prefcn  i>K 
from  their  predccedors  clic  Toothfayers  ot  Chai- 
dsea^ado^inewhiclidiea^raiioaieianegleQed. 
It  will  not  bedifficuk  to  fliew»  that  tbejf  have 
alio  prefeived  this  confteUation  fcon  the  fiune 
fouice,  althougjh  it  has  been  loft  in  itsmet  at 
leaft  by  others.  Thejr  ohferved  thole  th'uigs 
the  moft  which  were  moft  immediately  ufcJ 
in  prognoftics  ;  and  this  conftcllation,  if  wc- 
find  the  meaus  to  afcertain  what  it  was,  will 
be  found  to  have  all  the  claim  that  could  be, 
on  that  fi»ce,  to  their  attention }  and  to  have 
been  ulcd  to  that  end  by  all  nations  oC  the 
world. 

We  peiceive  the  Greeks  giving  peculiar 


names  to  certain  dufters  of  ftara  which  jnade 
a  part  of  Other  confifefladons}  and  I  know  no 
realbo  wfajr  we  flmild  fiippofe  the  Greeks  die 
firfl  who  did  this.  '^■nied  fioni  die 

Egyptians  and  Chaldaeaos,  die  reft  oi  dieir 
cufioms,  with  refpeci  to  arranging  the  flars, 

and  they  followed  them  faithfully.  There  is 
no  reafon  why  wc  ihould  doubt  but  dieybave 
done  the  fame  in  this. 

One  of  the  principal  clullcrs  of  iTars  which 
they  have  thus  honoured  with  a  peculiar  name, 
is  that  called  the  Pleiades,  and  why  the/- 
IhouM  be  iflppe64  to  have  done  diiit  odierwilb 
than  In  confequence  of  theEgyptiansorChaL- 
dxans  having  done  it  before  them,  I  know  not. 
They  received  the  Bull,  in  which  this  leiler 
conftcllation  is  placed,  accordin^!;!y  from  the 
Egyptians,  and  why  not  the  coniiiucttou  in 
the  confteUation,  or  the  peculiar  degradation 
of  this  dufter  of  ftars  within  it.  The  Pleiades 
were  imdeiftood  by  the  Greeks  as  fiats  of  a 
friendly  nature,  and  we  find  diem  lb  undei;- 
ftood  by  diofe  who  have  fiallowed  diem.  Ouc 
own  poetj|peaksof 

*rhe  gny  dmvn  find  the  PlMuUi. 
ahateiui^Jwert  itifiuHcei^ 

atid  we  have  all  the  reafon  in  the  world  tp 
fuppofe  that  the  Chaldseans  ^ave  diis  with  the 
reft  to  the  Greeks  ^  if  lb,  they  muft  have  taA 
ken  nodce  of  die  dufiier  of  ftars,.  and  dicy 
muft  have  had  fbmc  peculiar  word  by  whid& 
to  express  them,  llic  Greeks,  when  they 
had  received,  might  not  undcrftand  that  word  j 
they  might  call  the  cluftcr  of  ftars  Pleiades, 
not  alluding  to  any  particular  tieure ;  but  the 
Egyptians,  making  it  a  cuilom  to  fpeakof  ar- 
rangements of  ihis  ftars  only  under  the  names 
of  thofe  animals,  under  whofe  figures  they  had: 
dilpo&d  them,  moft  probably  had,  out  of  re* 
fft&  to  this  titde  dttftcr»  which  dicy  foppolcd 
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to  have  ptat  influence,  given  it,  dnvigh  In 
die  comtvais  of  a  large  conftc'latlon,  a  peculiar 
.  form  in  itfelf,  and  called  it  by  the  name  of 
that  animal  under  whole  out-l  ae  Uicy  had 
comprifcd  it. 

They  muft  have  ufed  fome  veiy  finall  ani- 
mal to  diis  purpoTc,  and  the  Modi  feems  veiy 
well  to  AiU  the  piurpofe  in  this  (enlc,  it  bcarir.g 
fonicwhat  like  the  fame  proportion  to  a  bull, 
fpeaking  In  a  general  manner,  that  this  duller 
docs  to  the  whole  conflcllation.  It  was  na- 
tural for  the  ChrJd;cans  to  reprefent  thefe 
itars,  called  by  the  Greeks  the  Pleiades,  uii- 
der  the  figure  of  fome  animal  that  animal 
inuft  be  a  litde  one ;  and  the  fotlowrers  of  the 
Chaldaeans  mention  sf  conftellatton  unknown 
to  the  ordinary  dftron6meis»  under  the  naiTK- 
of  Phal^cna,  tlic  Moth,  and  they  mention  it 
as  a  conllcllalion  of  peculiar  influence.  They 
fay,  that  as  fomc  fingle  liars  were  of  the  na- 
ture of  Junker,  and  they  fay  the  lame  of  tliefe 
all  to^cthci,  which  furnicd  tliis  conitcilation, 
'that  i:>,  they  called  them  friendly  and  bene< 
volent  flarsy  and  promifed  mankind  fomethii^g 
favourable  at  their  riling;  this  agrees  very 
liappily  with  the  influence  that  is  allowed  by 
almoft  all  writers  to  die  Pleiades,  and  this  is  | 
one  of  the  nuny  things  that  might  ferve  as  a  • 
coiiatcrai  proof  that  this  Moth,  and  the  Fleia* 
des,  are  the  fame  arrangement  of  flars. 

There  is  alfo  a  farther  proof  of  the  fame 
origin.    Wc  arc  to  obfcrvc,  that  the  anticnti 
fometimes  contradl»fl  themfclvcs  with  rcfpcct 
to  tlie  influences  of  the  ftars,  nor  is  it  a  won- 
der»  diat  there  (hould  be  all  this  uncertain^ 
in  a  thin  :  which  has  in  itfeif  no  foundation  in  '. 
faci.    While  they  applaud  the  Pleiades  for 
thctr  bi-n;  rn  iiiilaence,  they  alfo  make  them  j 
the  cauie  ot  tcmpefts ;  and,  in  the  fame  man-  ( 
ner,  the  modern  aftrolo^ical  writers,  from  the  i 
iamc  fource,  whence  the  oldefl  autliors  had  i 
diekr  infomutdons  alfo  of  thi*  kind,  tell  us. 


that  the  Phalfcna  was  a  tempetuous  fign,  and 
advifc  the  nwriner  to  beware  how  he  leaves 
portjuft  at  the  time  of  their  ftron2:efl  influ- 
ence. When  authors  agree  even  iii  diotc  points 
that  Lem  in  themfclves  difcordant,  they  by 
that  give  a  Arength  to  one  another  i  or  when 
that  is  not  the  cafe«  they  know,  by  die 
ilrongeft  proof  ima^nablea  diat  they  have  dusir 
informations  from  the  fame  fource.  Wciee 
by  a  thuuil'.nd  inflances,  that  the  altrologiers 
of  late  timc5  have  taken  their  opinions  from 
the  .illrolog!     f.m!  loothraycTs  of  old  ;  aiid  as 
to  the  antiesii     wliorc  worka  wc  ha\c  Jt  this 
time  prefcrvcd  to  us,  we  know  them  to  h^ve 
all  imbibed  their  <^inlons  from  dte  fime 
(burce.   The  Greeks  obtained  thdr  firft  ru- 
diments of  aftronomy  from  die  £g]^ptians, 
and  the  Romans  from  die  Giedcs }  and  we 
are  not  to  wonder,  if  while  the  race  of  aibo- 
Ic^crs,  who  follow  the  informations  received 
from  the  old  Chaldxans,    and  tranfmitted 
down  through  ages  to  them,  call  the  Phal^iu 
a  conflellation,  wiiich  prel.ij^es,  or  which,  as 

they  c.xprcfs  it,  occafions  flonns  j  Horace, 
when  be  has  a  mind  to  defcribe  the  fuiy  and 
the  impetuofity  of  a  warrior  by  a  tetnpeft, 
tallcs  of  the  fame  conflelladon,  and  teO  us^ 
that  he  brought  confufion  amongft  them : 

Indom  'tas  prope  qmlis  ufiJas 
Exmft  aujhr  PUiatLm  chore 
SJemUnti  nubes. 

We  have  all  the  reafbns  to  fuppofe,  dtat  the 
Chaldaeans  of  old  had  a  name  for  dte  Pleiades 

as  a  conflellation,  and  yet  no  name  of  theirs 
!i  prcfcrx'cd  to  us,  at  k.ift  none  by  which 
Wc  uiiJcrftand  any  peculiar  form,  or  object  of 
arrangement.  We  tind,  that  the  iucccfibrs, 
fuch  ai  tlicy  are,  of  the  Chalda?ans  and  footh- 
faycrs,  do  dillinguifh  a  conBeUation,  though 
they  know  not  perhaps  what  :t  is,  under  the 
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dM  of  ft  HeOu  PhftfaenRt  to  wbkh  they 
stbrtbuie  tnfliienoes  good  and  bad,  in  all  re- 

fpc£fe  the  fame  with  thofe  which  the  claflics 
attrihrtte  tn  the  Pleiades.  We  (md  in  the 
ftriptures  alio  the  name  of  a  ccnllcllation 
which  has  been  tranflattd  Pieiac'e:,  and 
which,  whatfoever  were  its  real  name,  is 
muverialljr  received  to  be  the  fame  with  the 
Fldades.  Niowr  if  ive  have  lecoitrfe  to  the- 
originftl  Hebfor,  we  Ihall  find  the  name  Acre 
to  be  and  we  fhall  find,  that,  in  the 
fame  language,  tbe  word  yf/h^  which  is  very 
near  it  in  found,  fignifies  a  Moth,  a  fly  that 
wan<Jcrs  about  by  night,  as  a  worm  that  cats 
garments.  The  moth  that  eats  garments  is 
only  the  reptile  ftate  of  one  of  thefe  night  fly- 
ing notha,  or  biitteiffia,  aa  the  caterpillar  h 
to  the  oidhMiy  butterfl/»  and  the  Hebiewa 
aug^  Choeiara  ve(7  pmperly  call  both  by  the 
fiune  name.  There  is  all  the  appeanmce  in 
the  world  that  this  was  the  original  dcfigna- 
tion  of  the  conftellation,  and  that  the 
Greeks,  who  took  notice  of  it,  after- 
wards loft  or  forgot  the  word  ;  and  as  they 
fiyund  it  neceflary  to  denote  by  fome  name, 
or  other,  acfaifler  oTibn  which  they  uled  in 
their  oUervalioiiR,  thefgiNt  to  them  anane 
of  their  own,  Fldadei,  or  Fldoiies,  fignify- 
ing  no  more  than  that  they  weie  ftfcral 
iUrs  together.  It  is  cenaia  if  all  obfcrva- 
tion,  that  the  1  leiades  was  a  cltifter  of  ftars 
taken  notice  of  by  the  very  earlieft  writers, 
'i  he  very  oldcft,  wbofe  works  are  extant,  if 
Aey  name  but  three  or  four  of  the  conftcllu- 
iien,  alwaja  have  this  of  the  Pleiades  for 
«ne.  HooBcr  and  Heiiod,  who  ate  the  oldeft 
we  know,  mention  tiie  i1cMdct,and  Aree  or 
four  others,  and  it  is  fingubf,  that  thofe 
which  they  do  mention,  are  the.  fame' with 
thofe  which  wehave  alfoin  thefcripturcs,Orion 
and  the  Pleiades  makiog  the  fame  figure  in 
both.   Jhat  the  word  which  the  Septuagint 
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has  rendered  Pleiadet,  was  intended  to  con* 
vey  the  mention  of  the  iame  ftars  which  the 

Greek  poets  meant  by  that  name,  is  not  a 
doubt,  and  this  was  the  Moth  of  our  aftrolo- 
gcrs.  It  is  not  a  wonder  they  flioiild  agree 
about  tl^elc  things.  The  earlieft  knowledge 
ol  aftrotjomy  was  in  the  eaft,  and  thence  fhc 
Gieeka  learned  it.  We  are  aiiuied  oJ;  obler- 
vations  of  the  Egyptians  between  ievcn  and 
eight  hundred  years  before  the  birth  of  Cbrift, 
and  the  nations  diat  were  in  thdr  neig^hbonr- 
hood,  or  had  any  concern  with  thcniy  atighe 
be  ruppoffd,  very  naturally,  to  become  ac- 
quainted With  their  opinions.  The  Greeks  re- 
ceived their  knowledge  from  the  Egyptians, 
and  it  is  therctorc  not  at  all  wonderful,  if  the 
Jews  and  the  Greeks  fpoke  of  the  fame  con- 
ftellations  m  their  writings. 

PHANES.  A  name  by  which  fome  of 
the  old  agronomical  wdters  have  called  the 
Sun. 

PHARETItA,  tii  4im>.  One  of  the 
An^ian  conflcttatiaia.  Thdb  people  were 
forbidden  by  their  idigioa  todraw  any  human 
figures  ;  fo  they  difplaced  die  archer,  and  le* 
tained  only  his  cafe  of  weapons. 

PHARAS.  A  name  by  which  ibme,  who 
are  fond  of  uncommon  words,  call  the  con- 
fleUation  Ecjuuleus,  or  the  Xcfler  Horle.  It 
k  toned  of  one  of  its  Arabic  names,  which 
is  Al  Pharas,  Al  Actival,  and  exprefles  the 
forcmoft  horfe,  tlje  head  of  this  being  for- 
warder than  that  of  the  other  over  which 
it  is  placed.  We  may  fee  by  this  how-  ill 
thefc  introducers  of  antiquated  wr  rds  were 
qualified  for  doing  itj  they  undcilioyd  no- 
thing of  the  meaning  of  the  Arabic,  but 
fiewd  upon  the  firft  woid  out  of  three  or  four, 
which  tog^er  made  a  proper  and  expreffive 
name  for  the  coniteUation. 

PHAROS. 
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PHAROS.  A  name  by  which  fome,  who 
arc  fond  of  uncommon  words,  have  called 
the  conlltllation  Au,  the  Altar.  It  is  one 
of  the  old  Greek  n^mes  of  that  Hgn. 

PHASES  fifihe  I^aueidf  BtSis,  Afttaoo- 
inen  exprds by  die  tetmPhafe,  that  pait 
the  heavenly  bodies  which  iji  turned  toward 
the  caitb,  and  b  the  objedl  of  our  obferva- 

tion  i  and  when  thcjf  fpeak  of  the  different 
Phafc,s  of  the  fame  luminary,  they  mean  thofe 
fcvcral  parts  of  its  globe,  or  furface,  which  it 
exhibiu  ;it  diiicrent  times  to  the  earth. 

Thefe  phalet  of  the  fun,  moon,  and  pla- 
aeiSt  have  beeo  the  great  nwaw  ofdUcovcring 
dieir  revoltttioiuy  and  of  c|bbli£bing  Mr  U" 
veral  theories.  The  diveifiqr  of  pbafti  which 
the  famelumiaary  flkewa  to  as  at  difierent  times 
cf  obfervation,  are  owin;^  to  its  revolution 
round  its  own  axis.  When  a  bow! 
is  tlirown  alona  a  green,  we  fee,  that  bchde 
its  comic  iorwaid,  or  in  the  dire£iion  in 
which  it  is  ddivered  from  the  hand,  it  all  the 
tioK  ttizna  round  i^pon  its  own  axis  as  it  goes 
dongt  mddiig  a  great  juioiber  of  thele  re^ 
vohitions  in  the  eourfe  of  one  caii.  This  is 
a  motion  firand  in  aU  thofe  of  the  heavenly 
bodies,  which  we  have  power  to  examine,  and 
tlicrcfore  probably  is  given  to  thcni  all  ;  and  to 
this  motion,  a&  perceived  by  the  aHiilancc  of 
tele&opes,  are  owing  nearly  all  the  modem 
jBiprovcmcnts  in  aftranomy. 

The  fun  revolves  about  iua  own  a.\i3,  Hxed 
as  he  is  in  aU  other  re^teda.  Although  die 
fifm  centre  of  the  univerle,  he  is  not  excufed 
from  diis  common  motion^  and  in  code- 
quence;of  this,  he  ofFers  to  us  every  day  a 
different  phafe  \  and  changes  it,  in  fome  mea- 
fure,  i^en  while  wc  look  upon  him.  Thofe 
fpots,  which  have  been  dilcovcrcd  on  his  i'ur- 
tace,  change  place  coniinuaily,  the  old  ones 
^  on  corEde,  and  new  ones  appear  on 
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the  other;  nor  is  tbb  all,  thofe  which 
trace  along  his  furface  appear  fmaller,  or  nar- 
rower on  their  entrance,  iargcft  when  tiic/ 
are  in  the  centre  of  his  diik,  and  ag^ui 
fmallcr,  a,  tliey  approach  the  lide  where  chcy^ 
offl  ^ 
Thb  divcffi^  of  Inhales  of  the  fiai^  ia  the 
firft  place^  convinces  us  <^  the  revoliitifloof  that 
luminary  round  his  axis^  and*  by  tibe  mIiia. 
of  the  fame  Ipot  to  the  fame  place,  we  deter- 
mine the  period  of  that  revolution  ;  while  this 
change  of  figure,  in  the  fame  fpoc*  as  Iccxi  on 
different  parts  of  tile  dilk,  convince^  us,  that 
thefc  fpot;>  arc  not,  as  ibiue  iuve  luppoiiedy 
plants  levolving  rouod  the  fiia  at  (jooaU  di- 
ftances ;  or,  as  odicn  have  thought,  crftalft* 
tions  laifed  fram  the  bvming. natter »  bit 
parts  adherent  to  his  furnace,  probaUy  Md, 
and  baidinattersrifii^  above  a  lake  «f]iqpnd 
fire. 

That  the  fixed  ftars,  in  genera!,  flicw  us 
the  fame  phafe,  is  what  fome  have  alTerted  i 
but  ab  we  cannot  contradict  it,  becaule  ti«ur 
great  diiUncc  takes  away  tlie  opportunity  ci 
obfervation,  fpots  being  not  vifiile  far,  fis 
they  who  aiieit  it,  want  the  proof  of  dieir  afler- 
tion  in  die  iiano  degree.  Itisiodecd  prebiiifcv 
that  all  the  fixed  ibrs  do  o&r,  acdifbept 
times,  di&rcnt  phafcs  to  us,  although  we 
cannot  IJre  them  ;  fif>ce  thofe  called  nnu  fhrs 
arc  certainly  and  unuoubtediy  o:  the  number 
of  the  iixed  A^s,  and  have  their  place  in  the 
heavens  among  them,  and  quite  out  of  the 
fyffeem  ofoiir  univeiiei  and  di«fe  4»  ftew'ts 
difiercant pb^ea,  Wdeeihcai  by  deysss 
g^owii^  10  their  fullluflie  ftoA  eary  6iat  b^ 
^nnings,  at  leaft,  it  is  ib  of  thofe  which 
have  been  latcft  obfcrved,  and  pi  .  b-bly  would 
have  been  of  the  others,  if  traced  with  the  fan^ 
:u  curacv  ;  and  all  of  them,  even  the  famous 
one  m  Cafbopeia,  dcciuiint^  dltcrwards  Uom 

that  fill]  luibrc,  by  dejgrces,  to  the  iixc  and  ap- 
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ptarancc  of  the  fmaneft  ftars,  before  they  be- 
come quite  cxting^iflicd.  Thi»  can  ody  be 
iblved  by  tlieAi£lfineofdidrliinrifigdiflfoait' 
phafes,  until  regud  to  die  earth  at  difRrent 
.  ^im'cs,.    Wc  "Me  lo  fupRgfc  a  part  of  the 

r^flbe  lucid,  and  a  part  dark,  perhaps  a  fmall 
part, 0^  the  one  kind,  ;ind  a  larger  of  the 
'other.  The  ftar  having;  ;i  revolution  in  a  long 
period,  is  quite  loft  to  us  during  the  time  oi  its 
dark  phafc,  bepg  prefcnted  to  w  toward  the 
earth,  and  j^s  larger  and  bigqr,  as  the 
ieiHoliitioak  ^'degrees*  bcingp  mom  and  more 
4irliiliHiMWi  |»art  in  iig^ ;  ^  we  have  the 
>  fatt  tldig)ttiied  phafe :  from  which  time  the 
lame  fevolution  carrying  it  on,  Icfs  and  Icfs 
oC its  luminous  part  is  fcen,  that  is,  the  ftar 

,  becomes  to  our  fight  lefs  and  Icfs,  till  it  is 
quite  loft.  The  returns  of  feme  of  thofe, 
called  new  ikrs^  at  tolerably  regular  periods, 
i^eak  Ibudty  finr  tlH*»  md  it  It  probably  fo 
with  fcpid  to  aU  the  Mhen»  akho«g^  their 
peiloda  maf  be  diffeient.  On  this  plan  the 
fixed  ftais  do  (hew  difierent  phafis  as  the  fun 
decay  and  diofe  phafes^gcyra  dicir  revolutions 
about  their  own  axis. 

The  phafes  of  the  planets  are  different  in 
the  greateft  degree,  and  indeed  are  hardly  the 
fane  at  any  time  for  half  an  hour  together. 
hk  Sanm*  becaufe  he  It  ib  very  remote,  we 
onnot  difcowrAem  indeed  for  the  fame  rea- 
faifthat  we  cannot  in  the  fixed  ftgos,  bccaiife 
our  tdefcopcs  have  not  fafficient  power,  at 
leaft  I  muft  confefs  this  to  be  the  cafe  with 
regard  to  all  that  I  am  pofiHIed  of  or  have  feen, 
but  in  all  the  others  we  fee  a  continual  change 

,  of  phafes,  aad,  from  that  divcrfity,  arc  in- 
fawQed  in  their  theory.  Mercuiy  and  Venus 
ftew  U5  the  feverd  appearances  of  the  moon 
finm  die  fine  Hdat  creibent  to  die  en- 
lightened hemefpbeiv ;  and  bcfide  this  V'cnus 
has  fpoo  that  mark  the  period  of  her  rcvolu- 
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thmt  nundhcraada.'  tovy  beGdehiifpob^ 
wludiftfvetothefiuBie  putpofe,  haraUbhit 
dutt^  of  form,  though  not  fo  great  aa  the^ 

two }  and  the  fpots  of  Jupiter  return,  like 
thofcof  the  fun,  to  the  fame  part  of  his  difk, 
after  a  regular  time  which  marks  his  revolu- 
tion. Wc  are  alfo  to  mention,  under  the  dif- 
ferent phafes  of  thefe  planets,  the  finelc  and  ua- 
certaiA  bdt  of  Manj^^'tlie  fiiveral  behsivfatdl 
appear  tt  difiereiit^yd^,  in  vwious  iiunifad^ 
OB  Jdpiier.  Satnm  haa  teen  alib  fiippofid  to 
have  them,  but  what  have  lieen  taken  for  belts 
i  that  planet,  are  at  a  dtffamce  from  his  furfiuse, 
and  are  probably  therefore  clouds  of  a  |»e? 
culiar  kind.  - 

Even  the  fatcllites  of  Jupiter,  arid  of  tho 
diftant  Saturn,  have  thcfe,  changes  in  theii' 
phafes.  We  cannot  indeed  diftinguifli  the  parti- 
cular fpots  upon  objeds  at  once  lb  remote  and 
focompanitivdyfiBall}  •  but  we  can  determine 
that  diey.have  fpots,  aiitl'tbat  thofe  are  in  dilR;- 
rent  quantity  on  tiieh"  ibveral  hcmilpheres.  All' 
the  effc£l  fpots  could  have  on  fuch  little  planets, 
with  regard  to  us,  would  be,  as  they  are  more 
in  nunibt-r,  to  diminifh  the  apparent  bignefs  of 
the  objcd,  or,  wken  fufficient  to  that  purpofc, 
quite  to  hide  it  from  us.  This  is  exat^y  the 
cafe  i  the  fevend  latdliteir  of  Satttro«^ae  well' 
as  Jupiter^  appear  to  w  at  diflbent  times  even 
when  ip  Aie  £une  parts  of  their  or^it  of  voy 
different  fiscs,  and  the  ftflh  of  Satnm  is  often' 
loft  to  us,  or  quite  difappcars,  for  a  conftder- 
ablctime,  without  any  apparent  caufc.  This 
can  be  only  owing  to  thefe  little  bodies  turn- 
ing to  usfometinici  a  lighter,  and  fomctimes  a 
(iufidcr  phaie,  and  by  this  we  are  convinced  * 
at  once  both  of  fhcir  ihewinjg^ uS,  at  diflerent' 
times,  di  Arent  phafes,  and  of  the  caufe  of  it  i  ' 
K^di  is  a  revolutfon  of  thefe  litde  planets 
alfo  (like  the  great  ones,  about  which  they 
move,  and  like  the  Am  about  which  thofe 
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g^eat  ones  turn)  found  dieir  own  axis.  Thcfe 

iralib  a  farther  obfcn  ation  to  prove  this  revo- 
Ittdon,  and  thcTe  different  phafes  of  the  fatel- 
litcs  of  Jupiter  ;  it  frequently  happens,  that, 
in  their  courfe  round  that  planet,  they  pafs 
between  the  earth  and  its  body.  In  this  cafe, 
they  ou^t  to  be  fecn  travdlmg  over  it*  ac- 
ceding to  the  motion  of  their  giehoal  revolu- 
tion, iMt  this  does  not  alwiys  happen,  the  fa- 
teUttes  and  the  (lineta  both  receiving  their  light 
from  the  fun,  they  have  it  in  a  degree  nearly 
equal,  and  confequently  the  fateUitc  is  in  a 
great  di-iirfc  loft  to  view  when  travelling  be- 
fore the  planet.  This  i.  ulually  the  cafe,  and 
thcbcft  glafles,  and  the  moil  accuftomed  eyes, 
can  fee  nothing  of  it  j  but  atodiertimcs  we  are 
able  to  trace  the  btdlite,  in  a  partof  iticourie, 
in  form  of  a  little  Ipot  ftmewhat  more  duiky 
than  die  reft  of  ^  di(k  of  die  planet,  and 
which  would  appear  one  of  its  natural  fpots, 
adherent  to  the  furface,  but  for  the  dificrcnt 
degree  of  motion.  This  can  be  owing  only 
to  the  diftcrent  phafes  of  the  fatellite,  which, 
whtn  It  has,  in  its  revolution  on  its  axis, 
tuuicU  a  bri^t  hcmifpherc  toward  us,  is  lb 
like  the  planet  itfclf,  that  it  cannot  bediftin- 
guiflied,  but^  when  it  turns  a  fpotted  rutface, 
is  much  more  obicure  than  the  hody  of  the 
planet,  that  it  can  be  diftinguiihed  on  it. 

Left  of  all,  wc  are  to  examine  the  fatcIIIte 
of  our  own  earth,  the  moon.  This  differs 
from  all  the  other  luminaries  at  heavcji,  i'o  tar 
as  wc  know  them,  ia  thai  it  always  ihcws  the 
fame  phafe  with  rcfpeft  to  fpots :  what  are 
called  its  different  phafes,  being  only  different 
as  it  is  move  Of  leis  enlightned,  or,  in  praperer 
terms,  as  more  or  lels  of  its  enligbtned  hemi- 
fpheie  is  turned  to  us.  This  is  a  very  fuigular 
phcenomenooi  it  is  moft  certain  that  the  fpots, 
which  we  fee  on  the  moon,  are  not  at  all  times 
the  (ame,  and  in  the  fame  pofition,  the  only 
vauatxn  is,  that  tliefc  fpots,  while  they  prc- 


ferve  the  fanepofoion  whb  r^pnd  to  one  an« 

other,  do  appear  at  times  to  approach  a  Utlfe 
nearer  to,  and  to  depart  a  little  tether  froflli 

the  edge  of  its  a^arent  diik. 

This  fuigular  appearance  has  occafioned 
fomc  to  fuppofe,  that  the  moon  made  no  revo- 
lution aboct  hor  owv  axis,  and  certainly  there 
was  appearance  in  lavour  of  iuch  an  opinion. 
Thdie  little  variations  were  undecfbod  to  be 
the  efieft  onl^  of  oartain  baitandngi  of  the 
moon's  glkibe,  motions  fiich  as  we  lee  in  a 
bowl  when  we  change  the  centre  of  ffxnty  : 
thefe  they  called  libraiions  of  mooR.  It  is 
certain  that  the  moon  always  does  prcfcnt  the 
fame  phafe  ta  the  earth,  only  that  different 
part^  of  it  are,  at  different  times,  cnlio-htnrd, 
and  tius  is  luiguiar  to  tlie  moon,  lo  tar  as  we 

Imow,  amoi^  all  the  heavenly  bodies.  The 
moon,  however,  although  Ae  does  alw^ 
prefent  die  fiune  phafe  to  us,  has  arevdution 
round  her  own  axis,  as  has  been  whtady  ex- 
plained at  large  under  the  proper  article.  Sse 
Moon. 

PHATRA.    A  name  by  which  the  Gfcek 

aftronomers  have  called  a  large  flar  in  thecon- 
ftellation  Cancer,  tlic  fame  that  the  Arabs 
call  Malaph,  and  others  Prseie^ e. 

PHLCCA,  or  Al  Phecca.  A  name  by 
which  Ibroc,  who  are  fond  of  obicure  worcL^ 
have  called  the  oonflellatiQn  Cosont  BmcaUs, 
the  Northern  Crown  (  itisoneoCthe  Aiabic 
names  of  that  conOeUaiion,  and  Sffu^ 
Apertio,  or  the  opening  of  Ibneihti^  -  Thef  ■ 
caUitalfoAlIciii. 

PHED.  A  name  by  which  fomc,  who  are 
fond  of  uncommon  words,  have  called  the 
beaft  that  is  in  the  hand  of  the  Centaurj  we 
gtnci  ally  call  it  a  wolff  andthecoauDonnaaie 
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©rthewliolt;  conftqllation  is  Ccntaiirus  ct  Lu- 
pus,  or,  Centauru^  cum  Lupo^  but  this  is 
not  autliMtteilfioi^  antiqui^,  far  die  rndtmi 
called  it  only  Fefa>  a  wild  btaft  in  jgeneiai. 
This  word  Phed  ii  one  of  ils  AnUc  moiety 
and  it  fignifies  a  panlber  ;  fo  that  we  fee  the 
antients,  when  they  gave  it  the  name  of  fome 
peculiar  beail,  were  not  ?.t  ail  agreed  about 
what  bcaft  that  fhould  be.  The  Greeks,  .in  ge- 
neral, caliitTherionFcra. 

FH£R.  A  name  by  idiKb  feme,  who  are 
fond  of  ttfing  uncommoB  won]i>  lunw  ceiled 
AeGentaurt  itis  oneof tiie  oldGfedtnamei 
ofAatcoflftdkdon. 

PKHLIP,  (?r  St.  Philip.  A  name  gntn 
by  a  fet  of  enthufiaftic  writers,  with  Schiller 
at  their  head,  to  the  conftellation  Libra  ;  he 
]ias  taken  away  the  Balance,  and  placed  the 
figure  of  thie  Hunt  in  die  place.  ScUckaid  is 
moie  moderate^  ,  be  retains  die  figure,  and  only 
uenKS  men  to  beHefe  diac-tt  means 
kd,  ^e  balance  in  which  the  tyrant  was 
weighed  and  found  wanting.  It  has  been  the 
fiate  of  thi*?  fi^n  to  meet  grcnt  changes,  and 
fuffcr  the  molt  revolutions  of  any  of  the  zo- 
diac. If  we  credit  the  earlicft  accounts,  and 
tuc  carheit  monuments  of  tlie  Egyptians,  a  ba- 
lance, or.  feoiedung  Uko  a  balance,  waf  the 
Original  figure.  The  Greeks  difpbced  diis, 
and  eactended  the  claws  of  d^e  Sooi|aon,  who 
occifpies  die  next  divifion  of  the  zodiac,  into 
this,  making  that  creature  occupy  two  figns ; 
but  the  Romans,  after  all  this,  not  willing 
that  the  twelve  divifiuns  of  this  important  cir- 
cle (hould  have  but  eleven  figures,  cut  oh  thefe 
daws,  and  placed  their  cniperor  Julius  Caefar 
dkere,  as  be  is  tepcelisttted,  on  ibme  antient 
eems*  holding  a  liafaunce  in  his  hand.  After* 
ages  dropped  the  emperor,  and  rctMned  the 
fealca,  and  Schiller  put  out  them,  and  fet  die 


gdod  apoftle  In  their  place.  Wc  are  .lot  r?  ail 
to  wonder  that  kingdcms  on  the  earth  are  ua- 
quie^  when  #e  lee  men  are  able  to  make 
theTetevoltttioas  even  in  the  beavens»  but  no- 
diing  is  lb  idle.  We  scceive  die  Greek  flories 
that  are  cooneclcd  to  the  figures  in  the 
as  fable  and  folly.  Nobody,  after  he  TqTtv 
fchool,  ever  regarded  ihem  j  and  to  alter  the 
figures  i:i  to  create  endlefs  coafufion  in  the 
facncc,  and  to  give  up  aU  the  auvanuge  of 
early  obfovadons. 

PHOCA,  a*  Sta-Ct^.  A  name  ofone  of 

the  Arabian  conftellations,  it  ftands  in  the  place 
of  cur  Andromeda^  they  were  forbidden  by  their 

religion  to  draw  any  human  figures,  and  they 
placed  this  inonfler  in  the  place  of  the  lady; 
they  have  ferved  CalBcypeia  and  t^  reit  as 
badly.. 

PHGENIX.  One.of  di&  qonftdladons  of 

the  fouthern  hemii^here,  it  is  one  of  the 
new-formed  figns,  and  therefore  is  not  to 
be  expedled  among  the  old  ones  mentioned 
by  early  authois  ;  it  Is  not  a  confteilation  of 
any  great  extent,  nor  does  itcomprife  a  num- 
ber of  ftars  greater  than  is  proportion^  to  that  * 
fpace  which  it  occupies  in  the  heavens. 

The  confldladons,  between  and  among 
which  the  Fhcentx  is  placed,  axe  die  Ciane, 
the  Toucan,  the  head  of  the  Hydrus,  aixd  the 
bottom  of  the  Eridanus.  The  Crane  is  veiy 
near  to  the  Phoenix,  the  right  \ving  of  that 
reaches  nearly  to  the  left  of  thi^  conitcHation. 
The  back,  of  the  Toucan  jsjuii  by  its  feet,  as 
is  alfo  the  head  of  the  Hydros  that  is  more 
under  them  than  tbe  back  of  the  Toucan, 
which  comes  down  rather  on  one  fide,  and  on 
the  other  is  the  very  lennination  of  die  riv«r 
^idanus,  the  great  and  bright  ftar  which 
marks  that  termination  being  placed  juft.Hnder 
the  right  foot  of  the  PiMPaix. . 

Tbis 
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Thi?  bird  h  reprefcnted  as  flanding  ort  % 
'kifid  of  pcdeftal,  with  its  feet  at  Tome 
difll^c  iioin  one  ajiotJicf,  its  l.cid  is 
'turned  to  ciic  right  fide,  and  it&  wings  ex- 
tended, and,  in  cottnCemuice  of  dltold  Me  of 
bunung  of  tiie  RMBfUJC,  dieit  is  a  doiid 
of  finoik  behind  k.  The  Ifain  acconnted ' 
to  bdofIg  to  the  Phoenix  are  thirteen,  Tome 
of  ftem  arfrconfiderable  enough  to  make  the 
conftcllation  confpicuous,  and  the  reil  are  dif- 
pofed  in  fuch  a  manner  as  vciy  well  to  mark 
out  the  form.  There  is  a  lan^c  and  bright  one 
at  the  bottom  of  the  neck,  and  a  Imaller  near 
it;  there  are  two  coafid«nUe  ones  at  a  dir- 
tance  bdow  thefe  on  the  body,  and  two  near 
the  feet,  one  a  finaller  between  them,  and  die 
tidier  a  Iai|^r  on  the  pedeftal  near  the  left 
loot  I  the  right  wing  has  three,  and  the  left 
four,  but  of  the  laft  two  are  almoft  out  of  the 
verge  of  the  figurer;  the  cloud  of"  Inioak  is 
«iecoration  ;  there  are  no  confidcrable  liars 
in  it. 

PHOLOS.  Anaaieby.whichAmeofthe 

old  aftronomers  have  catted  th'  c  i.flcnation 
generally  known  by  die  name  of  the  Centaur. 

They  fay  rhi'^  Pholos  was  a  centaur,  and  was 
particularly  Ikilled  in  divination,  and  they  fup- 
poie  him  placed  with  a  vifiim  in  his  Hand  over 
the  altar,  as  if  ready  to  facrificc  it,  and  toin- 
l|Mft  the  antrails.  Rt  m  §amnt  of  the  anfteU 
U^m^  fit  CsNTAVRva. 

PHORBAS.  A  aaae  of  aneof  die  nor- 
thern conftcllations,  more  generatly  called 
Ophiuctts  and  Scrpentarius.  The  Greek*;  re!! 
u$,  among  other  ftories,  that  this  Phorbas  was 
an  hero,  a  fon  of  Triopas,  and  that,  after 
many  exploits,  ApoUo,  for  hit  killing  a  mon- 
^foueferpcnl^tookhim'up  to  heaven.  Odien 
67  that  it  Kptdenti  Hetculei  in  Lydia,  or 
Camabos.  Av^ftrarftatr  Omvcua. 


PHOSPHORUS.  A  name  by  which  iin^ 
of  the  old  writers  hav*;  tailed  the  planet  Ve- 
nus, but  they  uicd  this  name  only  when  th^ 
fpoke  of  iicr  as  appearing  before  the  fun-rife  in 
M,  anniingt  at  which  dmes  they  ]ookc<i  upon 
her  aadiabarbin|er  oCday ;  When  Ihe  w«i  «i 
evenii^  ftar,  they  oaUad,  h^HeTpems. 

PICL^US.  A  name  by  which  we  find 
the  planet  Jupiter  called  by  fome  of  thofe  wri- 
ters who  love  uncommon  terms.  This  is, 
originally,  an  Eg)'puan  word,  and  it  was  ufcd 
by  that  people  as  a  name  of  that  planet,  i  he 
meaning  of  the  wwdis  the6tfaer  of  life.  The 
Greek  Zeus,  a  name  of  thti  |ilanet»  and  of  dw 
deity  after  whom  it  was  named,  i«  aUb  of  ^ 
fame  iig^iificatioo»  and.  ftema  a  tiaiillaii« 
ofit. 

PIGEON,  Csluniba^  and  Cdumba  Nmcbi^ 
Nmh's  Dow.  A  name  of  one  of  tlic  conftel-  ■ 
httkna  of  the  fouthem  hemifpherc  ^  it  ts  nu  of 
dm  namber  of  die  dd  Ibrty-e^ht  ""^i^Twd 
by  the  eady  aittfaon^  but  it  ia  one  of  die  new 
oonflellations  formed  tfaapa  by  bit  aflio- 
nomcR.  &rCoLUMBikMoAc«i. 

PI  kOT ORION.  A  name  by  which  fomt, 
who  arc  fond  of  hard  words,  havTcr^llcd  the 
conftelladon  Pifcc&  j  it  u  the  Coptic  name^ 
and  fignifies  Fifoa  Hea. 

■ ' 

PIMENTEKEON.  A  jMoe  by  which 
fome  writerh  food  of  haidiNMds,  have  called 

the  conftcllation  Leo ;  it  is  the  Coptic  name  ' 
of  this  fign,  and,  in  that  language,  figriifiet 
Cubitus  Nili.  There  is  fome  realon  to  fufped 
from  this,  that  the  figure  of  a  lion  was  not  al- 
ways placed  in  this  drvUron  oi  the  z^>diac. 

PJNACION.  A  name  by  whidb  fiime 
have  called  die  Conma  fioiea]ia$  it  is  bar- 

lowed 


Digitized  by  Google 


p  I 


p  I 


rowed  from  the  Greeks,  aiid  ugiiifiCi  Ducus. 
They  aiio  call  it  Paiacis.         r  ^  ,  . 

^  ^INNA,  «r  PitivA  Makina.  AoooM* 
lation  oSend  to  die  aflrodomical  world,  and 

Sqsmed  of  a  duiler  of  very  conl'picuous  ftars 
near  the  Idt  foot  of  Antinou^.  The  occafion 
of  makiflg  Jicw  conftcllations  is  in  no  part  ot 
the  heavens  fo  conTpicuous  a&  with  reipcct  to 
this  of  Antinous.   The  ftars  of  whicli  it  is 
compofed,  although  of  a  V€ry  confiderabie 
confeijuence  as  (o  the  fuie»  and  of  ooofi* 
donriik  JwinbeftiraKeivuine^  among 
tihole  of  tlie£ji|^c^.or  aAat  weie  countod  with 
diem  under  tbe  oaiae  of  the  unfixmed  fian 
of  die  Eagle ;  althou^  (bme  of  tbepi  •K  very 
remote  from  that  conftcllation.  It  was  a  gre;it 
aiJillance  to  the  aftrpnomers  to  arrange  thcib 
into  a  new  confVcllation,  and  yet  this  has  not 
done  what  was  intended  perfo^y,  for 
there  remain  a  clufttr  of  ooniidaable  ftars  be- 
omen  Aatiiious  aad  O^iiuciM^a  Serpent,  fo 
fituatady  ilMt  tfMf  aie  as  oear  008  atlbe  oilier, 
and  as  proper  «»  fce  added  totfaemanbeiaof 
one  asof  theotlier.  It  is  of  tUcfe  that  the  new 
confteliadon,  here  propofed,  is  fomaed. 

It  i«  of  fmall  extent,  and  it  takes  in  but 
few  ftars,  but  they  are  large,  conipicuous,  and, 
■^s  has  been  already  obfervcii,  remote  from  all 
tne  other  coniicliutions.  The  creature,  under 
the  out-lmes  of  wbofe  figure  they  are  repre- 
laiMd*  it  «  ihdl-fift>  m  iidMbitMit  of  tlier 
fm^  tompfibA  tfpmMmg  totboMniioof 
tfaftjnnlcfekiiid,  but  VfiykK|^  ndlievbigr 
indM-fbca  of  dwtr  beard,  a  tuft  of  fine  filky 
imtttr  of  p&A  length,  of  which,  in  feme 
places,  they  make  gloves  and  other  manufac- 
tures. Itis  reprefcntcd  in  the  conftellatton 
with  the  fmaUer  erK<,  or  ul,  upwards,  the 
hp  downward,  and  the  tuit,  or  beard,  cx- 


The  eooftelladons,  between  which  it  is 
placed,  are  Antinous,  the  Serpent,  and  Sa- 
gittarjr.  There  is  a  laigie  extent  of  die  heavens 
between  theie,  but  itis  onlf  in  thatpart  of  tt 

near  Antinous  that  there  are  any  ftinfpiciifHif 
ftars,  all  about  the  head  of  Si^^ttaiy  is  in  a 

manner  vacant.  Thefc  ftars,  toward  Antinoiiv 
arc  the  clufter  which  make  the  new  conftella- 
tionj  the  whole  fifriirc  of  the  fticll  ftands  be- 
tween the  tad  ot  llie  iiexpcnt  aiid  the  two  icct 
of  Andnout,  and  the  beard  is  extended  aimoit 
to  one  of  diofe  ftets  the  he^  of  Sagittary  is 

divefUx  under  die  fikdl,  biitit  is  at  a  g^dif- 

taitce. 

The  confpicuousJIaisin  the  Pinna  are  only 
feven,  but  tiiey  nrc  very  confpicuous,  and  they 
arc  difpolcd  in  the  following  mariner.  One  of 
tlif  m  is  at  tile  extremity  or  iiead  of  the  ftiell  j 
this  is  not  a  very  inconfiderable  ftar,  and  yet  it 
is  finallcr  than  any  of  the  other  fix.  There  is 
anodier  fing^e  ftar  a  licde  lower  down,  juft. 
^vheiethebeaidbasitspaflageoutof  die  iheU^ 
In  tiiebeacditfijf  diereaietiMk,  ooeatdie  eR« 
titmity,  and  the  other  atalittkdiflaaaefioai' 
it,  and  the  other  three  are  at  die  other  end  of; 
the  flic!!  near  the  lip  of  Ir,  one  of  them  is  at 
one  corner  of  the  !ip,  anofhcr  is  in  the  out-linc 
a  little  ahovf  it,  and  the  iall  is  on  the .VCSgje  of . 
the  lip,  but  not  at  the  corner. 

PINOITEN  TEPITOK.    A  name  by 
wbicb'ibnie,  who  irill  go  the  fartlieft  part  of 
tbe  eaitlrlbr  an  hard  won!,,  have  called  the 
Late,  or  MBUy  Wajr.  ft  is  tt  temdiat 

has  been  ufcd  to  cxprefs  it,  fiir  it  is  the  Coptic : 
name  of  that  part  of  the  heavens;  but  there  can« 
be  no  rc.ifcn  why  we  fhouid  have  rccourfe  to . 
thefc ftran^p  terms  to  cVprcfs  thin^  for  which' 
we  have  names  fo  univcrfiil  and  familiar.  Hav- 
ing menticncd  that  this  is  the  Coptic  name  of 
the  Milky  ^Vay,  it  in:-y  not  be  imj^ roper  to 

ohfervc,^ 
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obfcrvc,  that  its  figniflcation  not  the  fame 
with  the  Greek  and  European  names  of  tins 
part  of  the  heavens.  The  words  Pinoiten  I  c- 
pitokdo  not  fignify  a  way  of  milk,  but  a  way 
of  ftrtw»  and  tki»  is  the  ftnfe  of  thofe  names 
by  which  di«  Via  Ladea  is  called  in  sJI  the 
eadem  languages.  The  Gredc  ftQr7  we  know 
is,  -  that  die  Milky  Way  was  owing  to  Juno's 
fpilling  fome  milk  from  her  nipple  ;  but  the 
E^iyptians  have  tl-.tir  myt!i  siogy  as  well  as  the 
Greeks,  and»  as  eiie  European  nations  in  ge- 
neral have  followed  the  Greek,  the  ^a(lera  ia 
general  bwe  fiirfloWcd  the  Egyptian.  The  fbry 
of  iheSk  peopleiSt  tbtt  thoir  goddels  ffis,  bdng 
purfiied  hyTy phoa,  threw  down  bunung  firaw 
all  the  way  behind  her^  and  that  this  road  in 
the  heavens  is  n  commemoration  of  this  path. 
By  this  they  meant  Semiramis,  whom  they 
deiited  after  her  death  ;  and  the  giant  Tvphon 
fignihes  no.  mure  ti.ciu  u  iand-flood,  vcrylud- 
den,  ai]d  very  terrible,  ia  that  part  of  the 
world* 

t.  nORZON.  *A  name  by  whkb  fome  have 
called  the  bl^lt  flar  in  the  Bull's  eye,  called 

aJfo  Aldcbaran.  This  Piorionis  the  Egyptian 
ivune,  and  figfiifies  the  iUtton  of  Horus. 
I 

PISCES.  One  of  the  conficllations  of  tiie 
northern  heinirphne>  and  one  of  the  twelve 
figpis  of  the  sodiac*  of  which  it  is  called  the 
twdfthyorlaft.  Thbisoneof  theoldfor^ 

.ci^ht  conAellations  which  theGreek||  of  very 
early  time,  received  from  the  Egyptians,  and 
which  they  have  tranfmittt  d  down  to  all  other 
aftronomcrs ;  it  preftTved  to  this  ume  in  the 
heavens  m  the  lame  piuce,  and  under  the  fame 
form,  in  which  it  Aood  with  them,  and  with 
dieir  inftniAon. 

Pifcesi  taking  in  the  whole  compofition  of 
the  figure,  is  a  coiiiiderabl^l^g^  oonfleUalioR, 
and  cootnns,  even  in  piopoftion  to  that  extent^ 


a  large  q;;  mtityof  ftars,  md  thofc  difpofcd 
happily,  that  the  whole  compofition  is  well 
marked,  and  eaiuy  diilinguKbed  in  the  hea- 
vens. 

The  conAdlation  Pilces  does  no^-  asmoft 
of  tiie  others,  confift  of  a  fin^e  figuie}  k 
compofed  of  three  parts,  two  fihes  placed  at 
a  confiderable  diftance  ivoni  one  another,  ant 

a  long  line  o-  chord  thit  conncdb  them  toge- 
ther. The  hilics  are  not  very  large,  but  the 
line  is  of  great  length,  and  is  folded  and 
WMv-d,  The  fdh  are  not  of  any  particular 
fptoc".,  nor  was  it  neceflkry,  all  that  w  oj 
Intended  tobe  reprdenied  wastwo  iiih,  and  m 
peculiar  or  Qiectfic  Jiame  was  ever  ^ven  to 
them }  they  are  reprefented  as  thick  and  (boit 
fUh,  withfvery  large  heads,  open  mouths,  and 
forked  tails ;  juft  above  the  tail  of  each  fiih 
there  is  figured  a  kind  of  ring,  to  which  is  fixed 
the  crxl  of  the  cord  ;  the  cord  fetins  broad  and 
flat,  and  it  not  earned  iirait  £rom  one  of  them 
to  the  odier,  but,  for  the  ftke  of  taking  in  the 
greaiefnuniherof ftars,  is  twifled  about,  and 
in  one  pact  has  a  knot  toward  the  middle, 
which Ibnwi  as  die  maxk  of  onecodidenUe 

The  conftellations,  to  which  the  two  fiihes 
are  near,  zic  Anes,  Andromeda,  Pegafus, 
Aquarius,  and  the  Whale.  The  upper  hfh  >s 
reprefented  in  a  pofture  nearly  perpcxuiicuiar, 
and  the,bwer  m  one  nearly  heiiioinil  with 
rdped  to  the  ediptic.  The  Ram  is  vcsy  near 
to  the  upper  iifli*  his  head  is  wilhiii  a  finall 
diftanoeofits  tail,  and  the  iim  ef  Aquarius  ia 
very  near  the  nofe  of  the  lower ;  the  head,  and 
part  of  the  body  of  the  upper  fifli,  fall  upon  the 
brcaft  of  Andromeda,  and  the  back  and  wmg 
of  Pc^ifui  are  very  near  the  ba^  of  the 
lower  hfh. 

The  anrieats  counted  thirty-eight  Stui  in 
the  Goafldlation  Pilbes,  Ftaolemy  lets  down  <b 
many,  and»  M  heis  40  exaa  ibilower  of 
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parrhu<;,  wc  may  fuppofe,  with  good  founda- 
tion, that  was  the  original  number.  Tycho 
Brahe  &ts  down  dint^-iuc  ftars  in  the  (ame 
conAelbtion}  wid  Hevtltiis,  as  he  had  taken 
two  fiom  die  origiiud  number,  added  one  to 
it)  he  makes  them  thirty-nine.  It  is  an  amaz- 
ing addition  that  is  made  by  Flamdead^  he  de- 
fcriHe*;  on  hundred  and  thirteen  flars  in  this 
conltellation. 

Of  thefe  it  is  very  imguiar  that  there  is  not 
one  of  the  &ft  or  ftcond  magnitude ;  nay, 
there  is  only  one  generally  allowed  to  be  of  the 
durd  $  there  is  anodier,  but  its  tide  to  this 
rank  ta  difputed,  and  moft  anthem  deffade  it 
into  a  fourth.  Both  thefe  are  In  thelinca»  the 
allowed  third  is  at  the  knot  of  the  line,  and 
the  other  is  the  nnrthcrmoft  of  three  in  the 
north  imc.  1  iic  reit  are  in  general  of  the 
finaUeftkind,  a  vaft  number  of  ihem  are  of  the 
iixth  mag|nitude»  hut  they  are  4lii|»led  inth 
fttch  an  equality  and  regulari^  on  die  ieveral 
parts  of  the  con{!c]lation,  diat  die  whole  is 
eaflymccd  by  the  eye  in  the  heavens. 

The  Greeks,  who  have  fomc  fable  to  ac- 
count for  the  ori<:in  of  every  conltellation, 
tell  us,  that  wlien  Venus  and  Cupid  were  one 
time  on  the  banks  of  the  Euphrates,  there 
appeared  before  diem  diat  terrible  gpant  Ty- 
phoR*  who  was  fi>  long  a  tenor  to  all  the  gods. 
Thedeities  immediately,  diey  fry,  threw  thero^ 
ftlves  into  die  water,  and  there  aoqiured  the 
form  of  a  couple  of  fi0ies,  under  which  they 
efcaped  the  danger.  The  Syrian":,  they  tell 
us,  from  that  time  refufcd  to  eat  hihcs,  and 
would  never  iurter  any  to  be  caught  for  fear  of 
diflodging  a  deity.  Thus  idle  are  the  Greek 
fiUes  in  general,  by  which  diey  have  pretended 
to  acoount  for  tfa^origju  of  the  conftelladons. 
The  Egyptians,  fiom  i^iom  die  received 
them,  were  a  people  of  another  ilamp ;  they 
ufcd  the  figures,  which  they  placed  in  the 
ikies,  as  parts  of  their  hiero^ypbic  lai^g^g^ 
Vol..  L 


and,  by  the  twelve,  which  chara£brifed  tlie  ■* 
figns  of  the  zo  i;?.c,  thoy  conveyed  an  idea  of 
die  prop^  employment  during  the  tvitlvc 
mondis  of  the  year.  TheRam  and  die  BuU 
had,  at  diat  dme,  took  to  the  oncreafe  of 
their  fiock,  the  foua^  of  thole  aaimala  being 
then  growing  up ;  the  maid  Virgo,  a  reaper 
in  the  field,  fpoke  the  approach  of  hanreft  ; 
Sagittary  declared  Autumn  the  time  for 
hunting,  and  the  Pifces,  or  fifhes  tied  toge- 
ther, in  token  of  their  being  Likcji,  reminded 
men  that  the  approach  of  fpring  was  the  time 
for  fifliiog.  Thus  fimple  are  things  in  their 
origin,  which  afiefbtion  and  pedantry  have 
made  fo  pompotu,  obfeure,  and  foofifh. 

The  anticnts,  as  they  gave  one  of  the  twelve 
months  of  Uie  year  to  the  patronage  of  each  of 
the  twelve  fuperior  deities,  fo  they  alfo  de- 
dicated to,  or  pa:  under  the  tutelage  of  each, 
one  of  the  twelve  figns  of  the  zodtac.  In  this 
diftmdionthe  fi(hes  naturally  foil  tothelhaie 
of  Neptune;  and  to  diis  whimfical  dedication 
of  the  fign  to  that  ddty,has  been  owing  all  that 
folly  of  the  alb-ologers,  which  have  thrown 
every  thing  that  regards  the  fate  of  fleets  and 
merchandife,  under  the  more  immediate  pa- 
tronage and  protc(^on  of  this  conikllation. 

PlSdS  AU5TRALIS.  Oneofthecon- 
flelhidons  of  die  fottdiem  hemifphere.  It  is 
one  of  die  old  forty-cig^t,  and  is  mentioned 

hy  all  the  writers  on  aftronomy. 

It  is  a  conftellation  of  very  fmall  extend 
and  contains  only  a  few  ftars,  but  they  are 
fo  well  dilpoled,  according  to  the  lines  of  the 
figure,  that  it  is  eafilv  diftinguiftied,  and  one 
of  them,  in  particular,  is  fo  large,  that  no 
oonfldlatioa  in  die  foudiem  hemifphere  is 
more  conlp«cttotts» 

The  Southern  Fiih  is  reprefentcd  in  the 
fchemes  of  the  heavens  in  form  of  a  fiHi  in 
general  i  but  it  would  not  be  eafy  to  refer  it 
Ogg  to 
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'  to  zny  particular  fpccies,  nor  was  thit  in- 
tciided;  it  is  duwn  chick}  tnd  with  a 
large  tail,  and  with  its  mouth  open  to  receive 
the  water.  The  ftream  from  Aquarius's  unit 
as  already  obfervedt  terminating  there. 

The  confteUations,  between  and  among 
which  die  Southern  Fifh  is  placed,  are  Aqua- 
rius, Capricorn,  the  Crane,  and  the  Phccnix. 
Aquarius's  left  foot  comes  very  near  the  tail, 
and  his  right  is  at  a  little  dirtance  above  the 
head :  the  belly  of  Capricorn  is  alfo  a  little 
diftance  from  the  t^,  as  is  alio  tiie  head  of 
the  Crane>  and  one  part  of  the  finoke  about 
the  nwenix  comes  toward  die  breaft  of  tlie 

Ptolemy  allows  eighteen  ftars  to  this  con- 
ftellation  ;  he  took  this  account  from  Hippar- 
chu5,  and  many  of  the  anticnts  from  him  ; 
Flamfk'ad  makes  them  twenty-four ;  one  of 
thefe  is  of  the  firfl  magnitude,  and  is  a  great 
and  glorious  ftar}  it  b  that  at  tiie  mouth  of 
the  fifb,  and  is  called,  by  a  peculiar  name, 
Fomahaut.  There  are  feven  or  eight  others 
conspicuous  enough  in  die  lx)d\-,  and  they  arc 
difpofed  very  well  about  its  feveral  out-lines, 
fo  _;\s  to  mark  it:  fi'-iirc,  nnd  there  r.re  two 
conndentWe  ctioi.'.h  to  lliikc  the  eve  in  the 
tail.  It  would  have  been  eafy  to  have  taken  a 
figure  that  would  have  comprifed  feme  ftan, 
which  are  at  preletit  left  unformed  behind  the 
tail  of  this  fiih }  but  die  Egyptiam,  whoi 
without  a  queftion,  were  the  defignen  of 
all  the  old  conflellations,  had  thdr  reafons 
for  the  peculiar  animals  they  ^ve  to  the 
^cverui  parts  of  the  heavens ;  of  which  one 
are,  in  a  great  mcaiurc,  ignorant,  and  which 
the  Greeks  never  gave  themfclvcs  any  trouble 
lo  enquire  after.  The  oldcft  writen  ftem  to 
acknowledge  this  cooftellation  of  Egyptian 
andeventopointoutawaytotheun- 
derftanding,  why  it  was  hwioured  \'  irh  n  place 
in  the  hcamiSjUiider  the  peculiar  circumitanccs 


in  which  wc  ftc  it.  It  is  reprefented  as  drink- 
ing up  thp  water  of  a  whole  river ;  ajid  tljcr 
old  writen  fay,  that  it  Was  recorded*  at  ooe 
time,,  to  have  faved,  or  preferve^  liis  when  in 
danger.   The  old  people  deified  great  fove- 
reiens  and  great  conquerors.    One  of  the  firfl 
founded  inonarchies  in  that  part  of  the  world 
where  tliis  conitcliaiion  was  formed,  was  the 
Ijjbvlonian.   SemiraI■;ll^,  or  Hamamah,  for 
tiiat  wa3  the  true  name  ot  the  queen,  was  the 
founder  of  diis,  and  there  is  no  wonder  iho 
is  deified.  Wc  are  Qold,  Aat  Venus,  when 
ihe  was  once  in  danger  fiom  the  gunt  Ty- 
phon,  threw  herfelf,  and  her  Ton  Cupid,  into 
the  Euphrates.  There  are  a  thoufand  reafons 
to  believe,  that  Venus  was  no  other  than  tliis 
Semiramis.    We  are  told  of  her  having  two 
fons,  and  one  of  them  is  recorded  to  have 
been  loil.     I'hh  Semiramis  had  two  fom,  ihc 
was  fond  of  one  more  than  the  other,  and 
diia  favourite  fon  was  loft.  The  Adonis  of 
the  Gredes  was  doubt^cift  diisfen,  and  her  love 
was  no  more  than  a  modieriy  affedion,  and 
that  he  was  not  killed  by  a  boar  on  the  moun- 
tains, but  drowned  in  fomc  river,  is  to  be 
col!e£!it!  i'lom  the  very  circumftance?  of  tiic 
ioitinnilies  cibbliOieti    in  memory    of  his 
death.     The  lamenting   for    1  hammuz  is 
known  to  be  commemorating  die  deadi  of 
Adonis,  and,  in  diis  felemni^,  thqr  threw 
an  image  of  die  youth  into  the  river. 

Wc  are  forced  to  go  very  far  round  for 
the  explanation  of  one  of  thefe  ftorics,  for 
they  depend  npon  one  another.  This  giant 
Typhon,  whicli  frequently  talked  of  as 
coniins;  fudtienly  upon  the  gods  when  they 
were  ni  Egypt,  is  no  more  than  a  land  ilood  ^ 
this  appears  finom  inoontaAiUe  proofs,  too  long 
and  tedious  to  be  prodiaoed  here.  We  find 
dien,  diat  Venus,  in  Egnt,  tSuvunng  ker- 
fclf,  and  her  fen,  into  die  river,  on  fight  of 
Typhon,  vrfao  dmnlMd  her  irith  dcfinidiioii» 
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is  very  probably  Semiramii,  betaking  hcrfclf 
with  her  favourite  fon  to  a  boat  or  boats,  in 
die  time  dtt  land-flood  in  which  ihe  efcaped, 
but  youA  was  drowned.  The  Greeks 
bononved  their  fidbles  often  from  the  Egyp- 
tians»  and  not  being  niafters  of  what  they 
were  about,  often  blundered  upon  words'. 
Some  name  of  a  river,  fignifying  alfo  a  boar, 
probablv  occafioncd  the  llojy  of  his  being 
killed  by  a  boar;  but  we  And,  though  the 
hifloiy  £uled,  the  rites  and  ceremonies  iH|l 
pcdecved  the  Riemoty  of  die  tnidi. 

We  (hall  ibon  come  to  eiqilain  the  figure 
of  the  £fli»  to  get  at  which  all  thefe  wind- 
ings are  ncceflar)'.    We  find  this  very  ftory  of 
Typhon,  and  of  the  go^dcfs,  and  her  fon, 
tlirowing  hcriclf  into  the  river,  preferved  in  the 
conilellation  Pilces.  All  the  fabulifts  fay,  they 
were  placed  in  the  zodiac,  to  cominemorate 
die  fomis  into  which  that  goddefs,  and  her 
SoUf  tians^pnned  themldves  on  the  occaiion. 
Now  if  the  filhcs  prcfened  the  memory  of 
Venus  and  Adonis,  for  he  was  one  of  the  two 
Cupids,  or,  in  plain  words,  of  Semtramis, 
and  her  beloved  fc  n,  throwing  thcmfelves  into 
the  river  to  avoui  ilsc  dajigcr  of  a  hind -flood, 
which  tl\cy  always  reprcfcntcd  as  a  giant, 
thrcatning  the  lives' of  the  gods ;   it  is  ex* 
tremcly  probable,  that  Aquarius  was  diis  Ty- 
phony  or  a  ]and-fiood»  repirefenled  under  die 
fynn  of  a  man,  pouring  a  ftream  of  water  out 
of  an  urn,  with  a  fudden  violence.  If  this  be 
allowed,  what   then  is  the  Southern  Flfh 
fwallo'^^-in^  up  this  water  ?  And  as  the  fabu- 
lifts  themlelvcs  fay,  faving  the  deity,  or  dei- 
fied emprefs?  Let  uj.  iooic  into  the  cuilom  of 
hieroglyphics  in  this  nation,  and  we  ihaQ  not 
be  at  a  lols.  We  know,  diat  it  was  cu- 
flomaiy  with  the  Egjfpdans  to  reprefent  die 
earti)  by  an  ox,  and  the  fea  by  a  fifh,  their 
.  inhabitants.  They  fay,  a  fifh  fwallowed  up  the 
w&ter  of  Typhon,  and  that  Venus  was  favcd. 


that  is,  Semiramis,  in  the  danc^cr  of  n  fud- 
den  land-flood,  committed  hcrfclf  in  a  boat 
to  die  fiver,  and  the  flood  runninji,  quickly 
into  the  fea,  or  being  fwaUowed  up  by  a  fiih, 
that  b,  by  the  fea,  ihe  efcaped.  Theie  are 
many  palTages  in  hiftgry  diat  countenance  this 
relation  :  znd  it  is  not  a  wonder,  that  a  peo- 
ple who  adored  the  emprefs  as  a  divinity,  fhould 
piy  divine  honours  to  the  Fiih,  which  thcv 
nude  a  I cprcfentation  of  tlic  fea,  and  place  it 
among  the  flars :  that  they  did  pay  it  thefe 
divine  honours  we  have  abundant  tefbnooy. 
We  find  the  o)d  writers  recordings  that  die 
Syrians  preferr  ed  the  ^guie  of  a  &h  gUded 
among  their  houihold  gods,  and  paid  divine 
honours  to  it. 

The  enthuliails,  who  were  for  reforming 
the  fphere,  have  laboured  varioufly  on  account 
of  this  fifli.  They  have  called  it,  in  gene- 
ral, die  fifli  of  St.  Peter,  or  diat  in  which 
die  penny  Sot  the  tribute  was  fbundj  but 
Schiller,  and  his  followers,  are  not  fo  eafily 
fatisfied ;  they  take  the  whole  f^ure  awayi 
and  put  in  the  place  of  it  a  barrel,  which  they 
call  the  barrel  of  meal  of  the  widow,  in  this 
fcripture. 

Piscis  Magkus.  a  name  whidi  firnie 
have  ^ven  to  the  confteUadon  Pifeis,  in  the 
Ibudiem  hemilpbere.    But  it  is  not  of  a  big- 

nefs  to  authorifc  this  epithet ;  others  cdl  it 
Pifcis  Solitarius,  to  difttoguiih  it  from  the  true 
fiihes  of  the  2odiac. 

Piscis  Sacer.  A  name  by  which  fome 
have  called  the  Dolphin }  it  is  an  old  name 
far  thb  conflelladon  j  and  the  Greeks  expitC- 
led  it  by  a  phtafeof  die  fiune meaning,  Hierua 
khthyi* 

Piscis    clans,  tbt:  F'y^'i^  Fijh.    One  of 
die  conil^cllaaoa»  of  the  ibuthoo  hcniifpherc. 
G  g  g  a  It 
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It  is  not  to  be  expcdcd  in  the  writings  of  the 
antients,  for  it  is  one  of  the  new  ones,  added 
by  the  ailronomera  of  late  time  to  their  forty- 
et^t.  It  »  a  conildlatioii  of  imall  extent, 
asidciNiipriictoiiIyafewflars;  butthefewe 
lb  favourably  difpofed  that  the  figure  is  very 
welloHurJcedy  and  eafily  difttnguiflied  in  the 
heavens. 

It  is  rcprcfented  in  the  fchcmcs  in  figure 
of  what  is  called  the  Flying  Fifli,  a  fea 
tiHi  of  the  finaller  kind,  which  has  ex- 
treoMs  long  fins,  that  fervt  it  occafionally  in 
the  pbce  of  tvii^  and  by  die  affiflance  of 
■which  it  leavca  the  waters,  and  betakca  itfelf 
to  the  air,  to  avoid  the  purfuit  of  laigqr  fUhes, 
flying,  as  long  as  the  fins  continue  moift,  and 
then  of  itfelf  falling  again  into  the  fea.  The 
figxirc  is  tolcrablv  wl-11  drawn  ;  the  creature  is 
reprelcnled  wiUi  iia  long  fins  extended  ui  a 
pofturc  of  flyingi  and  is  in  a  direction  nearly 
panlld  with  that  of  the  trmik  of  the  Royal 
Oak»  near  wbieh  it  is  placed.  The  other 
GOmftellations  that  are  about  the  Flying  Fifii, 
are  the  Ship,  the  Sword  Fifh,  and  the  Cha- 
melion.  The  head,  and  the  upper  part  of 
the  body  of  the  Flying  Fifh,  arc  near  to  the 
lower  part  of  the  trunk,  of  the  Royal  Oak, 
and  it3  head  is  pointed  up  towaifl  the  branches, 
part  of  die  bottom  of  the  Ship  comes  on  its 
oppofite  fide,  the  tail  of  the  Chamdion  reaches 
yvy  nearly  to  the  fui,  on  the  iame  fide  on 
which  the  trunk  of  the  Oak  is  placed,  and 
the  tail  is  dirc&Mi  toward  the  head  of  the 
Sword  Fifh. 

The  ftars  which  compofc  this  conftellation 
are  only  fight ;  but  they  arc,  as  has  been 
;dic^dy  oi^icrvcd,  very  happily  difpofed  on  the 
£gure,  one  of  dbem  is  on  the  head,  and  one 
at  the  tail)  tfaefe  maifc  the  eand  length*  and 
ihcie  is  one  on  the  bod^,  nearer  to  the  tail 
dian  to  Ac  head,  but  toward  the  middle:  there 
arefomeodicnon  tbefi&s^  voywcU  difpo- 


fed, and  one  near  the  tail,  which  though  an 
uniormcd  flar,  and  not  in  the  lines  of  the 
figure,  yet  fcrves  to  mark  the  conftellation. 

PITCH£R.  a  name  of  one  of  die  noithem 

conflcl!at:ons,  according  to  Schiller,  in  his 
Chriftian  fcheme  of  the  heavens.  He  has  al- 
tered the  Dolphin  into  this  figure  of  a  vef!!!, 
and  calls  it  the  Pitcher  of  the  Canaanitifh  wo- 
man i  Schickard  leaves  the  figure  as  it  was» 
and  only  calls  it  die  Leviathan.  The  inao> 
vadons  of  Schiller,  if  any  regarded  tfaeos^ 
would  malae  great  confiifion. 

PLACE  OF  View.    A  thing  of  ^eat 

importance  in  affronomy,  and  its  difference* 
ncccfTar)'  to  be  undcritood,  in  order  to  the 
properly  ullng  the  obftrvations  of  authors  v.■h^ 
have  written  on  the  fubje^.  For  the  plicc- 
nomena  of  die  heavens  are  fo  very  diffiirent, 
'feoi  from  different  quarters  of  die  earth,  and 
the  abfolute  place  of  them  lb  variouflyde- 
fcribed  by  authors,  who  ufe  different  princi- 
ples with  regard  to  the  place  and  diredion  of 
the  fight,  tliat  their  words,  being  ever  fo  di- 
flinft,  maymiflead  without  the  caution  of  firfl 
fettling  tliis  point.  The  earth  is  the  general 
place  of  new,  fince  it  b  fiom  fame  one  part, 
orodierof  if,  that  all  who  have  written  have 
Icen  the  thing  diey  have  defoibed^  but 
the  earth  bebg  of  a  g^bular,  or  /pheikal 
form,  the  fame  appearances  will  not  be  had 
from  the  fame  objecfls,  fcen  from  difTercnt 
parts  of  it,  or  from  particular  places  of  view  ; 
and  the  climate  and  condition  of  the  air  wi'^ 
alfo  impede,  or  promote  tiic  meet  rclearche*  ; 
and,  addidmially  to  all  dtis,  men,  finom  dift^ 
rent  6ft  principles,  wiU  fpfcak  diSexendf  «f 
them,  even  when  thef  aie  the  ftme  with  le- 
fped  to  their  place. 

It  beoomes  neoeflary  theiefere  to  confider 
what  waa  die  flsKC  «f  view*  sod  what  die 
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manner  of  viewing,  before  we  determine  on 
any  of  the  nicer  cbrervations.  Thus,  if  wc 
read  of  the  rifing  and  courie  of  the  revolution  of 
any  of  the  heavenly  bodies,  with  refercncca  lo 
their  feveral  places  in  the  heavens,  we  arc,  be- 
fore we  determine  any  thing  upon  them,  to 
confider  in  what  patt  of  the  world  he,  wlu> 
made  the  ob&rvadon,  was  at  that  time  i  fincc 
we  very  well  know,  that  firom  the  figure  of 
the  earth,  its  motions,  the  lame  lumi- 
nary muil  rife  in  the  north,  in  a  manner  very 
different  from  that  in  which  it  rifl-s  in  the  eaft, 
and  in  both  very  diticicndy  from  the  man- 
ner in  which  it  b  feen,  to  rife  in  feme  of  the 
jntennediate  countries.  Thu^  till  it  »  uti- 
dcrftood  dutdieie is  fuch  a  difierence,  all  the 
oblations  made  in  remote  parts  will  be  ftdl 
of  confufion}  and  when  that  is  known,  very 
little  ufc  can  be  made  of  them  in  the  theory  of 
the  fcience,  till  it  is  known  exactly  what  that 
difference  is.  The  figure  of  the  earth  being 
however  certain  and  kiiown,  and  it  motions 
rcj^uiar,  and  alio  known,  the  dilbovery  of  this, 
with  the  liiflicicnt  exa^bds,  ia  not  diffi- 
cult. 

With  nfyeSt  to  obfervations  that  have  been 
made,  with  gjteat  precifion,  and  by  men  who 
were  great  judges  of  what  they  were  doing, 
the  fame  caution  is  required  of  knowing  when 
they  were  made,  bctbre  we  prefume  to  fix 
any  determination  coiKerning  theoi.  1'hefe 
ofiben  refer  to  tfaing;s  wbidi  we  are  to  feek  in 
the  woHcs  of  thofe  who  ddhrer  them,  or 
look  after  in  vain.  Now,  although  we  do 
not  find  what  dtey  fay  they  (aw,  we  are  not 
to  cenfure  them  as  dealing  unfairly  with  us  in 
the  account,  or  endeavouring  to  fupport  a 
fyftcm  by  a  pretence  of  feeing  what  was  not 
fecn,  till  we  have  fairly  confidered  this  cir- 
cumftance.  It  is  not  only  that  different  pai  ts 
of  the  globe,  in  idped  to  their  fitiiation, 
wu  diftrem  obferyattoiisi  hut  the  very  dif- 


ference of  the  air,  in  purity,  will  render 
things  vifible  in  fome,  which  are  beyond  all 
fight,  or  are,  at  the  beft,  very  faintly  and  ob- 
fcurely  fcen  in  others.  Thus,  to  give  an  in-! 
ffamoe  in  a  matter  that  concerns  the  unaffifted 
fight.  We  can  fee,  that  Mars  is  of  a  ruddy 
colour,  and  Jupiter  of  a  illvery  brighCnefi ; 
and  we  can  perceive,  d»t  the  fixed  liars  are 
diilinguifhed  by  their  twinkling,  from  the 
planets  which  yield  a  ftcady  light ;  and  this  is  ■ 
all  that  wc  readily  diftinguilh  by  calling  the 
eye  up  to  the  heavens  in  England.  Now 
when  we  read  the  works  of  die  Arabs,  and 
of  certab  other  writers,  who  have,  feme  way 
or  other,  borrowed  dteir  knowledge  from  the 
Chalda^ans,  or  from  thofe  who  derived  it 
from  them,  we  meet  with  a  great  deal  more 
rci'pecling  obkrvations  made  with  the  unafiifted 
fif^ht.  We  find  thofe  who  wrote  before  any 
oi  the  prcfent  affidances  to  it  were  difcovered, 
fpeakui^  of  diflin^  colours  in  all  the  pla-- 
nets,  and  even  of  cdours  as  difiin^  aldiough 
lefs  ftrong,  among  certain  of  the  fixed  ftars  j 
and  wc  find  thofe  planets,  and  thofe  flars^ 
which  Ihcd  ali;^ht  of  the  fame  tinge,  placed  in 
a  kind  of  affinity  together,  and  fuppofcd  to 
have  the  fame  influence  over  fublunary  things. 
Wc  fmlle  at  this  fanicncfs  of  Influence,  and 
we  hA\  c  ;caiun,  becaule  it  is  abiurd  and  idle 

to  fuppofe,  that  any  planet,  or  any  flar  what-  • 
(bever,  has  any  influence ;  but  we  alfo  finite 
at  this  'pretended  fimiliarity  bf  colour,  fup- 
pofing,  that,  excepting  ^'Iars,  none  of  dse 
ftars,  nor  any  of  the  planets,  have  any  co- 
lour, much  lefs  any  difference  of  colour :  but 
in  this  wc  err.  Let  us  look  hack  to  tlic  ear- 
lieft  writings  that  have  eilabiilhed  this  opinion,, 
and  wc  {hall  find  them  confeifing  the  origin  of 
the  obfervations  firom  the  Chaldaeansj  and. 
we  ihall  find  them,  after  their  Chaldseaa  ma-> 
fters,  aflcrting,  <&ftiii^y  r.r:d  plain,  that  the 
light  of  8aturn  is  bluiflii  that  of  Venus  ycU 

lowiih. 
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iowifil,  and  that  of  M«rcury  alfo  blulfti,  but 
mudi  more  faint.  The  ruddy  hue  of  Mars 
they  alfo  mention,  and  declare  Jupiter  to  be 
the  only  plnnet  that  hns  a  pure  and  untindlurcd 
li«^ht.  In  the  lame  manner  they  throM^h 
tl;c  n;.mcs  of  thf  principal  fixcJ  llai^,  men- 
tioning thtin  according  to  their  places  in  the 
feveral  conftellatioiis,  and  they  teU  us,  that 
fiidi  and  fudi  of  them  aze  reddilb,  fuch  others 
yellowiih,  and  others,  which  they  alfo  parti - 
cularifc,  bliiifll.  They  fuppofc  the  ruddy  ftars 
to  be  of  the  nature  of  Mars,  the  ydlow  of  Ve- 
nus, and  the  blulfli,  according  to  their  de- 
cree of  tinct,  of  th:\t  of  Mercury  and  of  Sa- 
turn. The  funilarity  of  their  influence  from 
this  was  a  natural  conclufion  for  people  who 
bad  a  fiim  ^Qi  in  thr  dodrine..of  influences, 
and  they  have  Men  into  it :  but  while  we 
n^eSt  dlis,  without  enquiry,  (for  it  does  not 
dcferve  any)  before  we  join  in  the  common 
I'enfc  of  whim  and  error  concerning  the  other, 
let  us  conlidcr  the  pu/iC  cf  viac,  ;\iid  enquire 
Vvhat  is  to  be  allowed  for  the  diHcrcnee  be- 
tween that,  and  the  place  where  we  live,  who 
determine.  We  have  a  right  to  judge  at  once 
what  was  the  efied  of  imagination  in  the  doc- 
trine of  influence  i  but  with  rcfpcd  to  this 
variety  of  oa3our»  it  was  an  object  of  the 
fcnfcs,  of  the  eye-fight,  and  they  vAio  aflexted 
it  muft  have  fome  reafon. 

When  we  confidcr  tlie  place  of  view  all  will 
be  eafy.  The  ChaUhi  ini,  we  Ihall  find,  lived 
in  an  open  country  and  pure  air,  their  atmo- 
fpherc  was  a  medium  tlu'ough  which  men  muft 
lee  more  diffin£lly  than  it  is  poffible  to  do 
in  ours,  and  even  if  we  had  no^ii^  fardier  in 
Gountiaiance  of  the  obfervation,  wc  ought  to 
believe  that  they  faw  it,  becaufe  tliey  diitinfUy 
dcfcribc  it,  although  we  now,  under  fo  com- 
parativelv  far.!  an  aimoiphL-rt  wc  liv.',  can- 
not. Vyai  tiiere  i>  ir.ort-  i..\  cHirc)t  ir.c  kir.c- 
Uincj  ioi  cvcit  iitiv,  ii  Wc  idkc  a  tolci.:ule 
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night,  wc  cr.n  difcem  the  yellowifli  tingf 
of  the  light  of  Venus,  and  if  we  take  advan- 
tage of  .1  very  clear  one,  we  fhall  fee  not  only 
fomcthing  of  the  leaden  hue  in  Saturn,  aj^d 
of  the  ilcyifh  colour  in  the  bright  Meicur)*, 
but  even  a  difference  in  the  tinge  of  the  fixed 
ftars.  This  is  very  lict)e,  and  very  faintly  to 
be  feen  'here,  but  ilill  it  is  fomething,  and 
it  is  enough  to  countenance  aO  they  fay. 

After  producing  this  inftance  of  an  obferva- 
tion made  by  the  una/Brted  fight,  in  whtcltdie 
place  of  view  pl.iinly  a  great  difference, 

I  fhail  call  in  imothcr,  in  which  the  ailiftanoB 
of  telefcopes  is  concerned,  nnd  in  which  the 
diftereace  is  at  leaft  as  ilriking,  and  the  cfiV^tl 
of  determining,  without  calling  in  the  ccmfi* 
deration,  would  be  no  lels  than  cenfuring  one 
of  die  greateft  men  who  ever  wrote  on  the 
fciencc,  for  one  of  the  greateft  things  he  ever 
did  in  it.  This,  as  well  as  the  other,  w91  be 
treated  of  more  largely  in  their  proper  pl.icc? 
in  the  fucccedin^:  parts  of  this  work,  but,  with- 
out all  that  prccilion,  enough  may  be  proeuccd 
from  them  here  to  juftify  all  that  caji  be  faid 
with  xtfpcSt  of  the  importance  of  die  place  of 
view  in  the  mere  quali^  of  die  atmofpheie. 

lite  great  Caifini,  having,  from  the^Mts 
of  Jupiter,  in  which  he  perceived  a  motion  of 
revolution,  and,  after  a  ftated  time,  a  return 
to  the  fame  place  of  thefurface,  plainly  proved 
the  planet  to  have  a  revolution  round  its  axis, 
fct  about  the  fame  form  of  obfcrv^itioni  vvith 
rtfpecl  to  Venui.  He  iucceedcd.  Aa  he  had 
found  that  Jupiter  revohfcd  about  his  axis,  and 
had,  by  the  lame  means  diat  led  htm  to  dif- 
cover  that,  made  out  alio  the  time  or  period 
of  that  revolution ;  fo,  with  refpcft  to  Venus, 
the  fame  fpots,  which,  by  their  motion,  proved 
that  Venus  did  revolve  alfo  about  her  axis,  by 
their  return  to  the  fame  place,  proved  what 
was  the  period  of  that  :  evolution.  Men  h  ul 
bccji  convinced  with  refpccl  to  Jupiter,  and 

they 
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they  received,  without  enquiring  thorcuglily 
into  it,  (for  that  was  very  cilf.cu!?)  Oie  doc- 
trine with  reipe^l  to  the  otlicr  plantt. 

Afterlbme  years,  Bianchiiii,  an  Itah^n,  icc 
about  to  obfove  Venus  vnth  the  Caoe  atten- 
tion $  and  he  called  in  queiUon,  from  his  ob- 
fervations,  not  the  doctrine  of  an  abftlute  re- 
volution about  the  axis  in  this  planet,  but  the 
period  of  that  revolution,  which  he  made  v  r, 
different.    CaiEni  was  now  dead,  but  he  had 
left  behind  him  a  fon  not  unworthy  of  fuch  a 
father.    This  gentleman,  eager  to  fupport 
die  reputttkMi  of  Us  fitther,  and  with  the  ob- 
lervatoiy  at  Paris,  and  all  its  inflniraents  at 
his  command,  yet  found  it  impoffibk  to  de> 
tanune  the  point  irom  obfemtion.   What  he 
propofed  to  do  was  to  repeat  the  obfcrvations 
of  his  father,  to  view  thofe  fpots  which  ap- 
peared ill  his  fipurr^  of  the  planet,  and,  on  the 
return  of  which  to  their  places,  he  had  eib- 
biiihed  die  period  of  the  planet's  revolution 
and  to  trace  them  in  the  fame  courie,  and  fee 
whether  tfa^  did,  or  did  not^  ictum  as  he  had 
laid  it  down  that  they  did.  ThejTpots  were  not 
tp  be  feen  at  all.    It  was  impolfible  to  fuppofe 
CalTmi  unfaithful  in  his  accounts,  and  it  was 
more  impofTibie  to  imagine  the  inftrumcnts, 
which  they  ufcd,  Icf-^  perfea  than  thofe  he  had 
employed  j  fuice  the  artiAs  had  improved,  not 
loft  ground,  in  the  making  them.   The  face 
oC  the  planet  however  was  not  as  he  defoibed 
and  %tted  it ;  nothing  of  that  prectfion  and 
accuracy  of  form  appeared  in  any  of  its  varia- 
tions :  what  were  feen  were  not  fpots,  but 
blotches,  faint,  irregular,  and  indeterminate, 
and  iiifuthcient  to  the  purpofe.    In  fliort,  the 
face  of  the  planet  appeared  there,  as  it  does 
to  us  at  thi«  time,  very  beautiful,  but  not  at 
all  determinate^  marked  with  fpots.  It  would  1 
have  been  tafy  to  have  detennined,  upon  this 
difappointment,  that  Caffini  was  a  deceiver,  I 
and  that  Biancfaint,  who  pretended  to  aceufe  ' 


Jiiin  of  error,  was  not  any  ihLi.r  Loiter  i  but 
thc///cv  cf  •i.'uw  determined  v  hat  to  Judge. 
Ca/liia  h:.d  made  his  obfeiTations,  not  in 
France,  but  m  Italy,  and  Bianchini  hnd  alio 
made  them  there.  So  much  difftrcn  c  uas 
there  therefore  even  between  France  and  Italy, 
that  what  could  be  feen  moft  diftinfily  in  one 
of  thofe  countries,  was  quite  invifible  in  the 

nthcr. 

Such  arc  the  abfolute  differences  arifuig 
from  the  dif^lrcnt  place  of  view,  when  we 
make    the    fame    obfcrvations,    and,  as 
was  iiiiiteu  before,  the  very  pofition  of  the 
perfon  making  the  obfcrvation,  is  a!fo  to  be 
coofidoed  in  many  cafes  before  we  come  to  a 
detennmatiQtt.   It  is  very  common  to  fycak 
of  a  phoenomenon  as  being  on  the  right,  ,  or 
on  the  left,  in  the  heavens  i  but,  unlefsyou 
confider  who  it  is  tliatfpcaks,  it  will  be  as  eafy 
to  err  as  if  in  the  moft  remote  place,  although 
this  regards  only  the  direftion  ;  for  the  right 
or  left  of  heaven  may  %;iify  even--  part  of  it, 
and  be  expreflivc  of  every  poljit  oV  the  com- 
pafs,  according  as  the  perfon  changes  place  ■ 
who  makes  uTe  of.  the  woid.   But  there  is  a 
certainty  to  be  obtained  in  this,  by  obferving 
uhat,  and  who  it  is  that  ufcs  the  cxpreffion. 
i  liu-;,  it  It  be  an  aftronomer  fpeaks,  his  eye 
being  always  turned  to  the  obferving  ftars  as 
they  come  to  tl-..  nicndian,  he  natura!!v  turns 
his  face  louiii,  uiiJ  therefore  tire  right,  or  rii^ht 
band  part  of  heaven,  is  the  weft;  if  it  be  a 
geographer  who  fpeaks,  we  know  that  lie  al- 
ways fuppofes  the  face  turned  to  the  north, 
and  therefore  with  htm  the  right,  or  righthand 
part  of  heaven,  is  the  eaft.  When  we  read 
the  nntlcnts,  If  it  be  a  poet  who  is  dehvcring 
tlic  icjuimcnts  of  an  augur  or  foothfr^vcr,  when 
lie  Ly-u  it  thundered  to  the  right,  or  that  bird 
flew  to  the  right  of  heaven,  the  term  richt  here 
means  the  north,  for  they  duedud  iheir  faces 
always  toward  the  weft,  the  place  of  thofe 

fonu- 
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fortunate  iilands  io  celebrated  in  their  compo- 
fitions. 

Tln»  we  fee  itM  the  place  of  view,  and 
tile  dtredion  of  the  eye  in  viewing,  are  of  the 
g^ateft  confequence  to  be  known,  in  order  to 
detenntne,  with  any  degree  of  candour,  or  of 
certainty,  with  refpcil  to  what  is  delivered  to 
us  on  the  obferv.ition  of  others :  fince  the  lat- 
ter may  lead  us  to  look  to  a  wrong  n-u  t  of  the 
heavens  if  we  make  ajiy  error  in  it,  and  the 
former  make  us  doubt  what  we  ought  to  re- 
ceive up<mtfac  firmeft  credit,  merely  irom  the 
dlfidvantag^  under  which  we  make  theob- 
fervation. 

After  thus  much  with  rcfpc«5l  to  the  parti- 
cular places  of  view,  and  their  conveniences 
and  inconveniences,  it  may  be  proper  to  re- 
turn to  the  general  effects  aiiiiiig  in  this  refpe^ 
from  the  fphericai  figure  of  the  earth.  This  very 
li«quently  renders  diflant  objetSb  invifible  to 
us,  while  dieir  diflance  would  not  make  diem 
ib*  In  open  countries,  o1^e£b,  that  are  ver^- 
remote,  and  yet  not  too  remote  for  die  eye*s 
dilccming  them,  arc  not  vifible  from  the 
ground,  but  become  To  when  the  pcrfon,  who 
looks  for  them,  afccnds  the  ftceple  of  a  church. 
^V^hcIl  there  are  in  this  cafe  no  intermediate 
inequalities  ot  the  furface  of  the  earth,  there  is 
nothing  to  occalion  Hhb  advanuge  of  an  ele- 
vated place  of  view,  and  difadvantage  of  a 
kwtf,  but  die  aUblute  convod^of  the  eaidi, 
which,  though  it  be  not  a  veiy  giwat  thing 
within  that  diftance  that  comes  under  the 
reach  of  the  eye,  yet  it  is  cnou^  to  efiet^fuch 
an  alteration. 

But  if  the  obfervers  had  been  inclined  to 
doubt,  diat  the  impediment  in  this  lower 
place  of  view  was  piarticular,  and  not  gene- 
ral, and  that  it  an^  from  Ibme  partial  ele- 
vation of  the  ground  between^  was  only 
fnppofedtobelevel,  and  not  from  the  abiblute 
coovadtyof  dieitii^Ke  ofUteeanh,  bemay 
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be  fet  right  by  removing  the  place  of  view  t*> 
the  fca  i  for  that,  as  a  part  of  die  ten  aqueous 
globe,  has  die  fame  general  convexity  whfa 
the  land.  He  wilt  find,  that  the  fiulor  upon 
die  top  of  the  maft  (hall  lee  die  top  of  the 
maft  of  another,  before  he  who  is  upon  the 
deck  has  any  view  of  it.    The  d'ilancc  be- 
tween h'li  cr?,  and  the  remote  fhip,  and  be- 
t'A'ccn  the  failor's  eye,  and  that  object,  is  the 
fame  :    to  what  then  can  hla  not  i'cclnz  it, 
and  the  other  feeing  it  diftin<5Uy  at  the  fame 
dm^  be  owing,  but  to  the  convexity  of  that 
part  of  the  futface  of  the  fea,  that  is  between 
the  two  (hip?,  and  which  is  not  equal  to  die 
height  of  the  maft  from  the  deck    the  (hipw 
There  are  thofe  fo  unexperinnced  in  the  lavrs 
of  nature,  and  the  conllruiKon  of  the  slob- 
they  inhabit,  tliat  it  will  be  hard  for  them  to 
conceive  a  part  of  the  fca,  at  a  fmail  diibnce 
from  diem,  to  be  higher  than  dieir  eye,  fmce 
they  will  think  it  muft,  if  it  was  fo,  overfbw 
and  drown  them ;  but  that  the  wfaol^  bo^ 
of  the  fea  rifes  thus  in  the  fame  manner  as  thjt 
of  the  earth,  and  is  of  the  fame  fphericai  Hguit 
on  thefuri'ace,  is  \ery  certain,  and  the  ciufe? 
of  its  not  overflowing  the  land  at  its  ef?a:cs  are 
very  well  known,  and  are  fufficientiy  explained 
in  their  pboes  in  this  woik.  But  taking  thia 
for  granted,  (as  it  is  notfacre  a  place  to  prove 
it)  all  is  eafy.    Let  us,  if  the  two  ibnaer  i»> 
fiances  be  infufficient,  remove  the  place  <£ 
view  from  the  fhip  to  the  land,  but  ftill  keep- 
ing the  fea  between  the  eye  and  the  objecl, 
as  the  fwflling,  or  convexity  of  that  fluid  a 
the  diiEcuity.    Let  us  fuppole  a  pcrfon  on  the 
flm  looking  for  a  fliip,  which,  comingto- 
warditlnMndie  remoter  part  of  the  fea»  iftfaa 
furface  of  the  fea  weie  a  plane,  the  body  of  the 
ftiip,  being  the  lai^pvt  of  it,  would  beftea 
firft,  and  from  the  greateft  diibnce,  and  the 
m-ciih  would  become  vlfiblc  afterwards  as  it 
came  nearer,   fiut  this  is  not  the  cafe,  for  al« 

though 
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thot^  luhtfil^  laiger  objefb  are  vlfible  at 
a  fftanei  dUbncedtan  finaller,  yet»  in  diis 
cafe»  the  firft  thing  that  is  feen  of  the  ap- 
pioaching  (hip  is  the  top  of  its  tnaft  rifing,  ns 
it  were,  out  of  the  midfl  of  the  water.  As 
the  (hip  continues  to  advance,  this  becomes 
longer  and  longer,  and,  by  degrees,  (hewing 
itfclt  to  its  bottom,  the  deck,  the  (ides,  and 
die  wbote  body  of  the  (hip  are  feen ;  this  maft 
be  the  cafe  If  die  fea  be  convex  on  die  furfacc, 
leeii^  diat,  atdie  iurfl»  the  (hip  is  behind 
a  part  of  that  convexity,  and  it  muft,  by  de- 
grees, become  vifible  as  it  advanced  up  it. 
This  is  the  cafe  ;  for  the  bulk,  or  body  of  the 
(bip  is  out  of  light,  while  it  is  yet  within  a 
diitancc  at  which  it  might  be  feen,  for  the 
maft  of  die  Ihip  is  at  die  fiune  d%mcc,  and 
kfeeni  thetefore  this  being  die  cafe,  die  fur* 
fi^e  of  die  fea  ii  conveac  In  die  dodrine  of 
what  regards  the  pboe  of  view,  this  convexit)' 
of  the  globe  has  a  great  part,  and  confequently 
it  becomes  neccHary  to  eftablifh  it  to  the  unex- 
perienced upon  the  molt  unexceptionable  foun- 
dation. In  fine,  whatfocver  obfervations  are 
made,  from  whatfoever  part  of  the  globe  or 
the  eaxth  be  di^,  with  lefpeft  to  the  heavenly 
bodies,  or  with  nfyeSt  to  things  on  earth, 
the  appearances  aie  all  the  fime  that  dieyniiiil 
be,  if  they  were  feen  from  a  part  of  a  globu- 
lar ruriace;  and,  confequently,  wefhould  find 
it  neceflary  to  conclude  from  this,  that  the 
earth  was  globular,  whether  or  not  there  were 
any  other  proof  of  it. 

After  dins  mudi,  as  to  die  general  place  of 
view,  from  whence  we  lode  upon  die  heavenly 
«bjcAs,  that  is,  the  general  ^obe  of  die  earth, 
and  the  particular  inconveniences,  and  the 
particular  advantages,  rcfpeding  particular 
places  we  may  come  to  the  ufunl  divifion^, 
the  terms  of  which  occur  continual iy  in  the 
accounts  of  obfervations,  and  are  unintelligible, 
without  fome  previous  geacral  knowledge.  The 
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man  who»  unacquainted  with  the  principles  of 
afdence,  reads  die  explication  of  fome  term  of 

it,  detached  and  unconnefied  with  all  other 
matter,  will  forget  as  foon  as  he  has  read  it} 
but  if  fome  general  principles  arc  laid  down 
with  it,  the  fcnle  will  be  miprinted  on  hi* 
memory,  bccauic  the  words  have  been  ad- 
drefled,  not  lo  the  letendve  faculty  only,  but 
to  the  underflanding. 

Aftronomers,  to  dcfuie  what  aie  die  feve- 
ral  places  of  view  upon  the  furfacc  of  the 
earth,  conceive  certain  imaginary  circles  to  be 
defcribcd  upon  it,  and  as  thcfe  are  only  ima- 
ginary on  the  earth  itfelf,  howfoever  real  fome 
may  appear  upon  tiie  globes,  it  is  eafy  for 
them,  by  continuing  the  line  that  ddcnbci 
them  throttg^  the  an:,  to  make  certain  conef- 
ponding  circles  in  the^heavens  $  diis  is  one  of 
tile  great  (leps  in  the  fcience,  and,  befide  mak- 
ing them  able  to  afcertain  the  place  of  view, 
with  all  the  nccclTary  prccifton,  it  convevs 
vnthout  tile  formal  recital  of  the  terms,  an  idea 
of  its  correfpondcncc,  lu  iome  degree,  with 

Among  tbefe  there  is  one,  which  is  not  of 
the  number  of  the  fixed  ones,  but  changes  . 

with  every  place  of  view,  or  every  part  of  the 
gbbe's  furfacc  on  which  the  obferver  ftands, 
and  which  is  one  of  the  moft  frequently 
named,  and  the  moft  important  to  be  rightly 
underftood,  the  horizon ;  in  order  to  this  we  are 
to  undcribuid,  that  there  are  two  tirdcs,  pro- 
perly fpeaking,  called  by  this  namr*  but  they 
are  difttnguiflied  by  added  epithets,  die  one 
being  called  the  fiofible,  and  die  other  tbe  ra* 
donal  hodsoib 

Whenfoever  a  pcrfon  (lands  upon  the  fur- 
face  of  the  earth,  a  circle  being  drawn,  the 
plane  of  which  touches  the  furface  ot  the  earth, 
in  that  \'LTy  ipot  on  which  his  feet  Itand,  and 
contiiiucd  to  the  heavens }  this  circle  is  the 
fenfibie  horizon  of  that  place,  aad  is  what  is 
Hhh  t» 
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10  be  called  the  fenfibk  horizon  lyjr  that  fpec-  | 
tator.   I'hus,  if  a  man  lianding  upon  the  flat 
flone  of  a  pavement,  conceives  that  ftone  to  • 
be  extended  on  every  part  till  it  reaches  to  tlie  j 
ihtry  lieavcns  every  way,  yet  retaining  its 
fiatnci^  tJuoughout,  thatlbiw»  To  extended,  will 
be  the  fenfible  hoznon  of  that  obferver;  and 
whatsoever  ftais  are  above  its  veige  ^1,  with 
reTpec^  to  him,  be  above  the  horizon,  and 
whatiucver  fiars  are  below  it  wili  be  below 
the  horizon. 

Tl-.e  rational  horizon  is  a  circle  ol  the  lame 
kliid,   but  the    plane  ot   which  pafTos  not 
tliraugh  the  furfacc  ot  tnc  caicii,  ut  tl^c  ob- 
fervcr's  feet,  but  through  the  centre  of  the 
earth,  parallel  to  the  plaoe  of  the  other,  and 
is  ia  the  fiune  manner  with  thatcxfeended  evctj 
way  to  the  heavens:  concerning  this  thr|r 
fpe;ik  as  concerning  the  other,  or  without  con- 
fufioii,  they  may  be  Ipoken  of  conjointly.  It 
might  appear  trom  tiie  bignefs  ol  the  earth, 
and  the  quantity  cf  its  faiiKiiauicter,  (for  all 
that  lucalure  is  tnc  aiuuace  between  the  fen- 
Itble  and  the  rational  horizon  of  any  place  of 
view)  that  they  muft  be  verf  remote  finm  one 
another  in  the  heavens  (  but  it  is  oCherwile  in 
th^  oblecvatioa.  Notwithftanding  that  the 
globe  of  the  earth  appears  a  great  thing  to  us 
who  inhabit  it,  it  is  fo  minute-  a  fpcck,  fuch 
an  nbfolute  point  with  regard  to  the  univcrie, 
iliLit  the  c:t!crence  ii  notiung.    in  eiicct,  the 
rational  and  lenliblc  horizon,  howc\'er  remote 
the  points  through  which  their  feveral  planes 
pais,  may  be  to  us  who  ifawd  upon  the  eatth, 
yet  although  they  run  parallel  aU  die  way, 
and  are  as  diftant  at  the  heavens,  in  reality, 
«s  they  are  here,  do,  in  all  refpedb,  with  re- 
gard to  obfervation,  coincide,  and  become 
one  line  there.    Tfic  ^liOance  of  the  ftarry 
heaven  is  fo  great,  that  the  great  fpace  be- 
tween them  is  quite  iiileniiblc  to  us,  nor  can 
be  dilicoveied  by  any  obfervation.   It  is  evi- 


dent from  the  laws  of  optics,  that  the  more 
remote  thefe  parallels  run,  the  Icfs  and  kfs 
will  become  the  diiia.ncc  between  tlicm,  and 
tliat,  at  a  due  diliajicc,  they  will  come  to- 
gether ;  and  it  is  equally  evident,  that  tiic 
ftarry  heavens  are  at  ^is,  and  nuidl  man 
than  this  due  diftaooe  for  dieir  coalitioa  I  for 
it  is  a  certainty  found  by  all  obfervation,  that 
the  whole  earth  is  a  point,  and  no  more,'  to 
the  expanfe  of  the  ftarry  heavens.  But  though 
the  magnitude  of  the  earth  is  nothing,  w'.th 
refpcct  to  the  extent  of  the  heavens,  yet  to 
ourfelves,  who  inhabit  its  furface,  it  appears, 
as  it  is,  a  very  coiilidcrablc  tiling,  and  by  the 
intnpofitloft  of  buta  finall  part  of  k,  oc  the 
removal  of  die  place  of  view  6nm  one  part  to 
anothcrof  its  fiufoo^  bides  or  difoowscaiaiB 
paita  cftfae  heavens,  or  Ihews  tfacmincestain 
manners,  and  is  indeed  the  great  thing  to  be  con* 
fidered  in  all  our  obfcrvations :  for  the  fame  Itars 
will  appear  to  rile  and  fet  in  a  very  different 
maniHT,  nnd  the  whole  face  of  the  heavens  will, 
appear  veiy  uitlcrent  to  him  v.  ho  views  it  from 
within  the  polar  circle,  from  what  it  does  to 
him  who  views  it  from  fome  pact  of  the  ton* 
perate  zone  to  die  north  of  the  ijiopic,  and  yet 
very  different  here  frcnn  what  it  does  to  Um 
who  fees  it  from  fomewh  re  ihuth  of  the  tio^ 
of  Capricorn.    The  plane  of  an  horizon,  or 
circle,  thus  continued  from  the  part  of  the 
earth  on  which  wc  ftand  to  the  fbrr)'  hea- 
vens, divides  the  whole  heavens  mto  two  he- 
mifpheres,  the  one  of  which  is  in  all  parts  na- 
tural^ vifible  to  tts,  and  the  other  in  all  its 
parts  naturally  inviiible.  Thefe  are  die  terms 
alio  under  whiefa  they  are  exprefled  i  for  dat 
prt  of  the  heavens  which  is  hid  from  us  by 
the  earth's  intercepting  our  view,  is  diftin- 
guifhcd  by  the  name  of  the  invifibic  hemi- 
fphcrc,  and  that  which  is  above  the  plane  of 
the  horizon,  from  it*  lK;ing  neceilaxUy  in  our 
fight,  is  caUed  the  vilibU  Jicmi^hcic  The 
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teoM  ■HP*'  iaA  lower  are  alio  rery  natuniUy 
ttfed  in  this  lenfe,  that  vrhich  is  beneath  the 
earth,  being  naturally  called  the  lower  hemi- 
fplr^rc,  and  that  which  is  above  the  plane  the 
upper  hemi(phere  :  and,  with  refpci^l  to  this, 
it  is  very  natural  aiio  to  divide  the  liars  into 
two  parts  for  any  given  time,  by  the  limb  of 
tlib  dfde,  and  fiiy,  tiiat  Ash  and  Inch  ftan 
axe  above,  and  iUch  and  ftich  fian  are  below 
die  horizon.  This  Htuation  of  the  feveral 
ftars,  with  relpc6l  to  the  horizon,  is  the  mofl 
vague  and  uncertain  imaginable,  being  rela- 
tive only  to  tiie  prefcnt  movement,  and  lo 
the  exact  ipot  on  which  the  perfon  Aands. 
No  ibur  is  to  be  faid  to  be  abfolutdy  above,  or 
bdovrdM  horimn,  finoe,  ffom  die  ravoiittiQa 
of  die  earth,  llw  whole  mukttnde  of  Aem  are, 
widi  nfyeSt  to  the  £une  place,  continually 
removii^,  and  thofe  which  were  at  one  hour 
below,  are,  at  the  next,  above  the  horizon, 
and  that  which  rcfpf'iit  to  the  places,  as  the 
horizon,  is  different  in  every  place  of  vieu  * 
Xhole  liars  which  are  ab(.\  L-  tlic  horizon  are 
below,  and  thotu  witii  are  beiuw  it  arc  above 

lhat  In  ibme  otiher  part  of  the  eaitfa,  or  from 
liMne  cdier  ^^oint  of  view,  and  that  at  the 
fime  momeht ;  lb  that  Ae  tern  above  and 
below  the  horizon,  when  applied  to  Hail,  is 

to  be  underflood  of  a  certain  moment  and  a 
certain  place,  both  ab(ialutely  fixed,  oreiie  it 
can  have  no  meaning. 

When  a  man  Itands  upon  an  open  plain, 
and  has  nothing  to  intcrcej^t  the  view  of  the 
heavens  any  way }  if  he  ca(h>  his  eye  ail  round 
him,  he  will  (ee  the  view  temuiiated  every 
wbeie  at  an  eqwd  diflance,  by  the  meeting, 
or  apparent  meeting,  of  die  heaven  and  earth. 
This  circle  which  terminates  his  view,  and  is 
the  place  of  this  mcetin  j;  of  the  heavens  and 
the  earth,  is  Hls  horizon,  if  there  were  any  dif- 
ference between  the  fcnfihlc  and  the  rational 
horizon,  tiiis  would  be  the  icnfibie  one,  be- 
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caufe  it  is^  circle,  the  plane  of  which  paffes 
through  the  part,  where  his  feet  touch  the  fnrw 
face  of  the  earth  ;  but  as  thcreisno  difference 
in  the  extent  of  thi^.  circle,  and  that  whole  plane 
p«iies  through  the  ctatic  of  the  earth,  v.  hcic 
both  reach  the  heavens,  the  rational  uad  len- 
fiUe  beii^  dien  united,  what  he  fees  from 
die  (pot  where  he  ftands  is  the  rational,  ai 
wdl  ai  the  fenfable  horizon,  and  may,  in 
funple  terms,  be  called  the  horizon  of  that 
place  of  view.  But,  if  there  were  any  diAint- 
tion,  the  regard  would  be  required  to  be  had 
to  the  rational,  and  not  to  tiic  (cnfiblc  hori- 
zon i  for  whenever  we  meet  with  the  term 
horizen  in  the  writings  of  aibronomers,  they 
imend  to  be  underftood  as  fpeaking  of  the 
tional  horixon,  unkfi  dicy  diffinguifli  tidiat 
th^  mean  by  adding  die  word  ienfiUe  to  the 
general  term. 

From  the  obfervation,  that  fnnn  evcty  l|x>t 
of  the  earUi,  the  horizon  is  a  ditferent  cirde, 
and  is  not  the  fame  in  any  two  of  them,  it 
appears,  that  the  earth  is  lour.d,  or  fpiierical  ) 
for  it  is  cvic'.ppt,  that  the  horizon  of  evcrv 
place  is  diifereiit,  ^uiu  it  i:>  us  evident,  that  it 
the  earth  were  a  great  plane,  the  horizon 
from  every  part  of  it  would  be  the  £uiiei  an«) 
that,  in  this  wtptSt,  all  places  of  view  wo«M 
be  alike,  whereas  it  is  in  this  vtfyeGk  that  thajf 
diiFer  fo  very  efieotially. 

It  is  not  only  in  reipeft  of  the  place  of  view 
that  the  horizon  is  a  circle  of  tliis  great  con- 
fequence  with  regard  to  aftronomical  obicr- 
vations :  but,  as  it  is  a  great  circle  of  the 
fphere,  it  mtiil  divide  the  heavens  into  two 
equal  parts  firom  ill  (Ituation,  and,  in  conies 
quencc  of  that,  it  muft  alfo  divide  into  two 
equal  parti  all  thofe  great  circ^es^  of  that 
fphere  which  are  interfefled  by  it ;  this  is  a 
point  of  great  confequcnce  alfo  in  the  adjur- 
ing of  aflronomkal  obfervations.  i 

.  H  h  h  2  .  Where- 
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Whcrefoevcr  the  perfon  (lands,  who  views 
all  about  htm  this  circle  of  the  fenfible  ho- 
rizion,  there  will  be  two  poles  of  itj  thefe 
arc-  diiVm;^uilhed  by  peculiar  names,  that  they 
may  be  Ipokcn  of  the  more  familiarly.  They 
are  fttuated,  the  one  over  tfie  perfen's  head, 
and  die  other  under  his  feet,  and  .are  called 
the  zenith  and  the  nadir.  The  aenith  b  that 
above  hb  head,  and  the  nadir  that  Under  his 
feet  s  and  thefe  alfo  are  afTiflances,  and  great 
ones,  in  determining  what  arc  the  places  of 
view  of  the  fcveral  phoeoomena  of  the  hea- 
vens. '  , 

PLANE.  An  epithet  applied  to  furlEKes 
when  they  are  flat,  orneidier  railed  into  con> 
vcxit}',  nor  depreiTcd  into  concavity.   TUs  is 
fiarOwr  txpUmud  under  tb*  Urm  SvRPACB. 

Planes.  A  line  falling  ftrait  on  a  plane 
is  falJ  to  be  perpendicular  to  It  j  if  it  touch  it 
in  4  point  and  Iknt,  it  is  called  inclining,  if 
extended  equally  over  it,  it  is  parallel  to  It. 
A  pome  IS  l^id  to  be  in  a  plane  produced, 
when  it  is  in  liich  a  place,  that  if  the  plane 
were  extended,  or  continued,  it  would  pais 
diPDugh  it.  A  point  is  faid  to  be  elevated 
above  a  plane,  when  a  lii^,  drawn  from  ifae 
point  to  the  centre  of  the  plane,  is  cither  pcr- 
pcndicul.;r  or  inclined  to  the  plane.  Parallel 
planes  are  liice  parallel  lines,  futh  as,  if  ex- 
tended ever  fo  tar,  will  always  keep  at  the 
(amc  diiiance,  and  can  never  meet.  The  di- 
flance  is  measured  by  finut  Itnca^  let  down 
from  |d«ne  to  plane,  and  die  equal  lengdi  of 
diefe  lines  pnives  the  paiaUeUifin  of  die 
planes.  The  two  opp<^  fides  of  a  cube,  or 
die,  are  parallel  planes.  A  wall  upon  a 
pavement  reprcfcnts  an  upright  plane,  (land- 
ing upon  another  plane  ;  two  futli  planes  are 
faid  to  be  perpendicular  to  one  another,  or  to 
iotcrfc<St  each  other  at  right  angles.   'When  a  | 
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wall  leans  it  reprefenti  one  plane  landing  oh* 
liquely  upon  another ;  die  one  is  (iud  to  in- 
cline to  the  other,  and  the  angle,  contained* 
between  the  two  furfaces  of  the  planes  which- 
arc  ncartlt  to  each  other,  is  called  the  angle 
of  tnclinadott  of  diM  plane.  If  two  planes^ 
which  are  not  parallel,  be  extended,  they  will 
interfed  esurh  odicr,  fiunewhere  in  a  ri^ 
line,  and  this  line  is  called  the  common  fec- 
tion  of  the  two  planes.    The  inclination  of 
two  planes  to  one  another  is  mcafurcd  by  an 
angle,  contained  between  two  ri^ht  lines, 
which  are  drawn  upon  tiic  planes  perpendi- 
cular to  their  conunon  fe^on*  and  which 
meet  m  a  point  of  it.  If  twoplaaes  interftd* 
ing  one  another  be  unagined  to  wtmt  upon 
their  common  fcclion,  the  ^mder  the  planes 
are  opened  afunder,  the  greater  is  the  angle 
their  inclination,  and  this  will  encrea&  dU 
they  are  oue  perpendicular  to  the  other. 

Plane  Figure,  irre^Mlai .  A  plane  h-urc; 
confifting  of  various  iidci,  and  various  angles, 
which  are  unequal  one  to  the  odies;  The 
aftronomer  vinll  often  find  it  nece&iy  ttf  de» 
tannine  the  aiea  of  fuch  a  figme  as  diis  \  it 
is  to  be  done  by  die  aififtance  of  a  divifion  of 
its  furface  into  triangles  \  thefe  triaif^  jnuft 
be  formed  by  drawing  lines  from  one  an?]e  to 
another.  When  this  is  done,  the  area  of 
thcle  levcrd  triangles  is  to  be  found  by  the 
rules  pfdcribed  under  ^  article  Triangle  s 
and,.whenthi»is  done,,  diefe  Araal  fume  aie 
to  be  added  tpgedier,  and  the  prodnft  g^ves. 
the  whole  area.  On  this  funple  principle^ 
befide  the  ufe  it  is  o£  to  the  aftpoiMMHHr>  de> 
pends  the  art  of  furyefing. 

PLANETS.  Although  the  planets  differ 
very  widely  firom  the  fixed  ftars  in  the  nature 
of  their  light,  yet  they  do  notdiiler  all  ccjuallv 
from  ali  tlxc  ^ed  itars^    The  confequeoce  o£ 
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the  ftars  being  bodtcs  luminous  m  dlcmfclvcs, 
and  of  the  planets,  fluning  CMily  with  a  bor- 
rowed light,  is,  that  the  one  an  more  vivid, 
and  the  ctber '  mow  calm  and  placid,  and 
diat  the  «ye  bean  the  light  of  th«  latter  much 
.better  than  that  of  tho  fonnert  as  it  hears 
with  great  cafe  to  look  upon  the  moon,  though 
very  near,  and  very  bright  i  and  cannot  bear 
at  all  to  look  upon  the  fun,  although  very  di- 
ft.int.  But  the  fhirs  have  diH'crcnces  of  light 
and  ladiincc  among  one  another,  and  tl)ey 
have  even  di&rences  in  the  colour  of  their 
light.  Aldioug^  thia  is  not  lb  obvious  as  many 
odier  of  their  chaiates,  it  hat  been  difiin- 
gtuflwd  by  fome  of  the  old  obfervers,  and  the 
Fc  vcial  colours  noted  down  by  fome  of  them. 
This  alfo  is  the  cafe  with  rcfped  to  the  planets, 
and  in  a  much  greater  degree,  and  wc  can  very 
cafily  account  tor  it.    When  wc  confider  this 
variation  among  the  fixed  ftars,  which  are  in 
themfelves  lumtoous  bodies,  we  muft  refer 
the  difiiaence  of  colour  to  die  difieient  nature 
of  the  inflamed  oiatenals,  and  the  difieience 
in  biig^itndsto  the  greater  deg^  of  puri^, 
or  to  their  greater  or  lefler  quantity  of  fpots. 
Wc  fee  the  fun's  face  is  fubjed  to  thcfe,  and 
as  the  ftars  are  funs,  they  alfo,  we  need  not 
doubt,  are  fubjeft  to  them ;  and  as  thele  arc 
in  greater  or  lefler  quantity,  the  furfacc  of 
the  ftar  will  be  more  or  lels  bright.  With 
tdfytSt  to'the  planets  the  account  is  yet  eafier, 
we  fee  that  diey  are  cold  and  opalce  bodies, 
they  rcflc£^  the  light  which  they  receive  from 
the  fun,  and  as  they  rcfleil  all  the  rays  of  that 
light,  not  any  particular  aflbrtment  of  them, 
the  colour  is  white,  that  btinji,  as  wc  know 
by  expcrmient,  the  refult  ok  ail  iiic  rays  re- 
flected together,  all  the  colours  blended  in  the 
reflexion  of  If^tmakmg white:  inthbhow- 
ever  thexe  is  fome  Ittde  variatian,  though  all 
(hie  planets  refle^l  in  general  all  the  rays  of 
light,,  yet  there  are  ibme.  of  them  which  have 


their  furfiices  fo  formed  that  they  do  nol 
refledl  all  with  this  perfect  equality,  but  one^ 
Ibmewhat  more  of  Aofe  of  one  ibrt  or  colour, 
and  another,  thofe  of  fome  other  fortorcoloujp 
in  the  grcateft  abundance  s  it  is  diu  which 
makes  them  appear  to  us  of  different  colours, 
as  they  in  truth  do,  though  the  difference  in 
all,  except  Mars,  be  fo  little,  that,  in  com- 
parilon  ot  tlicir  difference  of  colour  from  him, 
they  all  appear  white. 

The  colour  of  Mars  is  reddifli,  or  ruddy, 
very  plainly,  and  very  flrongly  fo,  infomuch 
that,  by  this  ting^  alone,  that  planet  may  be 
diftinguifhed  from  all  the  flars  in  heaven. 
The  light  of  Jupiter  is  neareft  of  ail  a  perfe^ 
aifcmblage  of  all  the  rays,  and  it  is  therefore 
Jupiter  appears  of  a  pure  unfhiincd  and  filverv 
white,  \'t'nus,  with  all  her  br;2,htn(.  is,  has 
not  the  pure  colour  of  Jupiter,  but  ;i  cuiioii«v 
eye  will,  at  all  times,  diftinguiih  her  to  be  a 
little  tinged  with  yellow,  approaching  toward 
what  we  exprels  the  paleft  ftraw  colour,  or 
what  the  ladies  expre(s  in  their  filks  by  ftraw 
colour,  (hot  with  white.  Mercu*^  , ,  with  all 
his  brighttK-fs,  h:is  a  tin^c  of  blue,  but  it  is 
very  faint,  and  Icfs  perceptible  than  that  of 
any  other ;  smd  Saturn  has  alfo  a  dead  tint^e 
of  the  fame  kind,  but  m  tint  planet  it  is  mixed 

with  the  yellowKh,  and  approaches,  though 
in  tKe  fainteft  manner  in  the  world,  to  what 
is  called  glaucoas,  or  the  aqua  marine  colour.. 
Some  have  fuppofcd  this  dead  blaifluicfs  of 
Saturn  to  be  owing  to  his  immenfe  dtftance 
but  they  err :  for  Mercurj',  which  Is  fo  v«y 
near  the  fun,  abfolutely  has  it  alfo. 

As  we  hnd  ct>mmon  obfcrvers  quite  unap- 
prifed  of  this,  wc  niay  conceive,  tliat  it  i^,  at 
the  beft,  faint,  and  that  it  requires  a  veiy  nice 
and  clofe  inlpefiion  to  dilcovcr  it ;  to  this  wc 
are  to  add  alfo,  that  England  is  not  the  moft. 
favourable  place  in  the  world  for  the  obfcrA  a- 
tion.  The  air  of  Italy  is  much  clearer,  and. 

• 

IS 


Digitized  by  G^igle 


P  L 

fuitcd  to  uU  nice  dirquifitlons,  which  rcfpciS^ 
t!:c  heavenly  bodies  much  better  than  that  of 
England.  Wc  find  by  the  obrervaticns  of 
the  planet  Venus,  made  in  Italy  by  Caifini, 
and  in  vain  attempted  by  his  (on  at  Paris, 
when  hU  difpnte  with  fiianchini  made  it  nc- 
ceflarjr,  as  fiar  as  mig^C  be,  to  repeat  them, 
that,  even  that  country,  more  favourable  by  far 
than  this  is,  yet  lefs  (o  than  Italy  ;  aV.d  we 
,  arc  not  to  wonder,  that  to  the  nakfd  eye  alfo, 
tlut  air  is  more  favourable  for  obicrvauom. 
Ic  is  from  theChaldaeans  that  we  have  theiirft 
hint  as  to  this  dii&rence  of  colour  in  the 
'  planets,  and  we  muft  be  fenfiblc  that  it  will 
be  lefs  feen  here. 
As  the  Italians  were  the  firft:  among  die  mo- 
^  derns  w!io  cibfcr\'cd  the  difterent  colours  of 
Mercury  and  Venus,  the  Chaldxans  were,  as 
tar  as  wc  know,  the  firft  who  obfervcd  that 
there  was  this  dtfterence  in  the  hue  of  the  fixed 
fbrs.  It  is  not  a  wonder  diat  they  were  hap- 
pier than  all  other  people  in  thefe  obfervations. 
Thejr  were  fituated  in  an  open  countiy,  and 
had  a  very  dear  air,  and  they  were  bred,  from 
generation  to  generation,  aftronomcrs,  if  fuch 
obfcrvation?,  as  we  find  rcrmlcd  of  them, 
give  a  title  to  t;i  i*  nanir.  'rh::y  connrtf^rd 
together  the  fcienccs  of  aitronomy,  fuch  as  it 
then  was,  and  of  judicial  aftrology.  They 
pretended  to  tcU  events  by  the  ftars,  and  not 
only  prefagcd,  (as  they  would  have  itbdieved) 
edipfes,  but  earthquakes.  They  had  a.con- 
tinual  recourfc  to  the  ftars  on  all  occafions, 
and,  as  they  had  fuch  opportunities  of  viewing 
them,  it  is  not  a  wonder  they  mnde  nut  all 
thrir  minuteft  differences.  They  fuppofed  the 
d.fii  rcriccs  of  colour  were  owing  to  peculiar 
commixiions^of  dements  afcending  from  tac 
earth  to  the'ftar,  and  that  diofe  elements  were 
peculiarly  afie^lcd  by  die  ftar  on  all  occafions, 
and  hence  they  prcfag^d  events  from  the  pre- 
4iding  power  of  fuch  and  fuch  ftars.   In  this 
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we  hntl,  by  their  own  accounts,  they  were  ^- 
I  rcvicd  principally  by  tkc  difiercoce  of  thcv 
colours. 

Thofe,  who  have  ^vcn  into  the  fallici  ef 
judicial  aftrology,  have  boirowed  many  of  tfaev 
opinions  from  the  <^  Chaldseana,  for  enoi 

and  follies  have  been  tranfmitted  do^mfhn 
age  to  age,  and  often  by  thofe  who  fcarce  un- 
derflood  the  words  in  which  they  deli mtd 
them.  Wc  find  the  allroloi:;ical  writers  of 
later  times  arranging  tlie  lixcd  liar  ,  uk'.  certain 
ferieSy  of  which  we  have  litde  idea,  cailini 
fome  of  die  nature  of  Mars,  othen  of  the  iuh 
ture  of  Venus,  others  of  Jupiter,  and  ocfaeia  «f 
Mars  and  Mercury.  Tliey  prefigie^fipom  the 
influence  of  thefc  as  they  would  do  from  dut 
of  the  planets,  to  which  they  ?.re,  as  they  fay, 
allied  ;  and  this  alliance,  whether  thev  know 
it  or  not,  (for  poffibly  the  moft  of  them  take  it 
only  by  hearsay)  is  founded  on  the  difreren? 
colours  of  the  feveral  fimd  ftars,  ob&n,  ed  Tuft, 
and  that  with  the  lame  iaietHt,  by  the  Chaldar> 
ans.  Thus  thofe  ftaia,  which  have  a  nddilk 
cait,  arc  (aid  to  be  of  die  nature  of  Man; 
thofe,  which  have  a  tinge  of  yellowiih,  of  the 
nature  of  Venus ;  thofe,  ^ch  are  biulfh,  tf 
the  fame  with  Saturn  ;  and  thole,  whole  light 
is  quite  pure,  to  be  of  the  nature  of  Jupiter. 
All  this  requires  an  eye  or  diiccmmcnt,  and  n 
great  deal  of  attention.  Whenitis  dilcovercd, 
itwiU  be  found  veiyfaint*  botveiyififtbieiitiB 
its  nature  in  the  fixed  Ban  and  planets  i  the 
colour  of  the  fixed  ftars  being  like  diofe 
thrown  out  in  radiadbn  from  a  diamond,  or  as 
if  only  trannror;'  nnd  accidental  ;  thofe  upon 
the  planet.-,  like  the  tin»^s  upon  a  juft  flained 
cloth,  permanent  and  fteady,  but  very  ii^bt, 
and  cafdv  overlooked. 

The  andents  woiifaipped  the  planets  ainoi^ 
the  reft  of  the  hoft  of  heaven.   This  Ipecies 
of  idolatry  was  called-  Zedidfin,  and  was, 
doubdds,  the  earlieft  in  the  world.  The  fe- 
veral 
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vera)  phnets,  as  alfo  the  fun,  moon,  and  ftan, 
were  underftood  to  be  eidier  in  themftlves  of 

a  divine  t^ature,  or  ihc  habitations  of  fome 
deities.  The  planets  were  the  firft  of  the  hea- 
venly boJifs  honoured  with  this  adoration  ; 
they  were  found  to  move,  .ind  that  with  a  per- 
il^ regularity,  m  the  wide  ipace  of  the  hea- 
vens ;  and  it  vras  not  ea^  for  tholc^  who  weft 
unacquainted  witfar  atl  die  laws  of-  the  univerie, 
to  conceive  bow  diis  could  be,  odierwife  dian 
bf  their  having  a  fiiperior  Being,  which  guided 
and  dire<5tcd  them.  Some  fuppofed  that  they 
were  thcmfelvcs  a  kind  of  animals  pofTeflcd  of 
a  living  foul,  and  moving  at  their  own  p!ra- 
fure  ;  and  others,  that  the  fupreme  Being  had 
lodged  in  each  of  them  a  portion  of  his  own 
eO^nce.  From  this  they  were  fuppofed  to  in- 
fluence, and  in  feme  d^cee  fuperintend,  die 
afiain  of  mankiad,  and  it  was  not  llrangp, 
diat,  under  diis  peiiui^on,  menflioid  worfhip 
them.  The  Egyptians  were  devoted  to  this 
Ihpcrftltlon,  and  their  Ifis  and  Ofiris  were  no 
other  than  the  moon  and  the  fun  adored  under 
a  variety  of  forms  ;  Ohris  was  the  fun,  and 
male  deity  ;  Ifis  the  moon,  and  a  female  ;  but 
in  this  they  were  not  fixed,  for  they  fomctimcs 
make  their  Ifis  male.  In  this  they  ftill 
mean  die  moon,  oriy  confidered  in  diflier- 
ent  capacides. 

PLEIADES.  The  Greeks  who  will  father 
fome  part  of  their  fable  upon  all  the  conftclla- 
tivr<,  may  very  well  ho  expccced  to  have 
adapted  tome  ftory  of  it  to  this  clufter  of  flars 
which  was  no  conftellation  oii^inrJly,  but  was 
only  honoured  with  a  name  by  thcmfetves. 
They  tell  us  that  thele  Pleiades  were  originally 
feveif  Dodanian  nymphs,  wiio  had  ferved  in  the 
office  of  nurfcs  to  Bacchus  :  thcv  pivc  us  their 
names  Amhrofja,  Eudora,  Phervl-,  Coroni:,, 
Polyxc,  Fhi£Of  and  Thycrcc.  Thefe,  they 
tell  us,  were  all  baniibed  by  Lycurgus,  and 


that  they  all  fled,  eicept  Ambrafia,  to  Tediyt, 
or,  as  odiers  &y,  to  Thebes,  where  they 

delivered  up  their  charge  to  Juno,  and  that,  for 
their  ferviccs,  they  were  aitcrwards  taken  up 
into  the  heavens,  and  each  converted  into  a 
ftar,  where  they  ftill  fhinc.  They  were  calhd 
Pleiads,  we  are  told,  bocaufe  they  were  tlie 
daughters  of  Adas  and  Pleione,  one  of  the 
d  auditors  of  Oceanus.  They  fay  that  this 
nymph  bore  to  him  fifteen  dau^ters,  of  whom, 
thefe  feven  had.  diss  tide  from  their  mother  ; 
and  five  others,  on  account  of  their  love  to' 
their  brotlier  Hya^,  were  called  Hyades. 

The  Pleiades  arc  of  tiie  number  of  thofe 
ftars  particularifcd  in  the  Jcrtptures,  and  tlicy 
arc  fo  lew  which  are  fo,  that  it  would  be  un- 
pardtmable  not  to  enquire  into  the  real  hiilory 
of  them.  The  dioug^t  may  feem  tteedleis  to- 
thofe  who  are  conient  with  the  words  of  the 
bible,  as  they  find  diem  in  the  Eng^ilh  verfion, 
nay,  it  were  not  going  fo  far  to  fay,  that,  if  ihc 
Septu-'.rint  could  be  depended  upon,  there 
would  be  no  room  for  farther  difquifit'Oii,  nor 
occ.'.fion  f'  -r  enquiry  ;  but  that  i  i  not  the  cafe. 
I'lic  word  Pleiades  Itand^  very  f:>!r  in  the  fcve- 
ral  parts  of  the  book  of  Job,  and,  where  the 
ccmftelladon  Orion  is  named,  is  always  in 
company  with  it;  and  in  Amos,  where  the  fame 
Orion  is  mentioned,  the  other  conftelittion, 
which  is  named  with  it,  is  called  the  Seven 
Stars,  which  we  very  well  know  to  be  another 
name  of  the  Pleiades.  Thui  iLnds  it  in  the 
Greek,  the  Latin,  and  the  Knghfli  bibles  j 
but  the  qucftion  if,  ^Vhat  is  the  cafe  in  the 
Hv'brcw  ? 

The  words,  which  are  rendered  by  thefe  con- 
ftcUations,  arc,  in  the  original,  Chimab  and 
Chefil ;  but  upon  what  authority  are  they  thus 

rendered  ?  The  heft  we  can  give  is  that  of  the 

S  tua^int  vcrfi'>n,  :ind  there  is  much  uncer- 
tainty with  rcipect  to  tlic  aflurnncc  v.-c  would 
allot  from  that.  In  the  6rft  place,  the  credit  of 

that. 
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thatvcriorndcpcndsuponitshavingbcenmadeby 
-the  concurrent  opinion  of  thofe  fcvcnty  learned 
and  wife  men  whom  Ptolemy  engaged  in  the 
uadcrukiiig  ^  but  it  we  look  into  the  bcft  au- 
thorities, peffaaps  we  lhall  find  realoii  to  qucf- 
tion  whether  .diqr  tranflaied  die  whole  bible 
or  not}  if  they  tianftatcd  only  a  part  of  it* 
that  part  was  the  beginning  only,  the  books  of 
Mofes,  and,  if  fo,  they  have  no  (hare  in  ren- 
«lt'ring  thefe  words  in  the  Hebrew  by  the  names 
of  thefe  I  onltellations,  for  ihcy  arc  not  named 
in  the  books  of  Mofcs,  nor  could  be,  foK  it  is 
not  to  be  imagined  that  writer  could  fpeak  of 
any  conftellations  at  all,  fince  it  is  not  to  he 
imagined  that  there  were  any  cooftellations 
fanned  in  his  time. 

If  this  be  allowed,  we  (hall  not  well  know 
on  whofe  authority  wc  build  the  opinion  that 
the  Pleiades  are  named  in  fcripture,  for  it  is  on 
ihat  of  the  trandators  of  thoft*  books  only,  and 
if  they  were  not  thofe  whom  we  undcrlLuid  by 
the  Scptuagint  authors,  we  know  not  who 
they  were,  lliat  the  Hebrew,  in  the  places 
where  we  hear  of  die  Pleiades  andSeven  Stars, 
uics  a  woul  diat  (igotfies  ibroe  oonfldlation  is 
heyond  douht,  hut  the  queftion  is,  whether 
that  word  meant  what  we  underiland  by  the 
Pleiades.  Thofe,  who  fuppofe  the  book  of 
Job  to  ha\  e  been  written  by  Mofes,  will  be 
ready  to  object  to  the  obfervation  juSt  made, 
that  Mofes  could  not  name  any  conitcliations, 
^t  thefe  are  but  %htly  acquainted  with  die 
hifloiy  of  die  feveral  parts  of  die  Old  Tefta- 
iiienti  ht  from  having  them  lb  old  as  die 
time  of  Mofcs,  the  book  of  Job  was  doubtlcG 
.written  in  the  time  of  the  captivity  of  the  Jews, 
ihat  is  between  five  and  fix  hundred  years  be- 
ioic  Chriii ;  ;'.nd  as  we  know  that  conftella- 
iion^  were,  before  that  time,  figured  among 
ihe  Egyptians,  and  indeed  about,  or  not  long 
after,  diatdme,  intraduced  by  them  among 
Kbe  Greeks  from  jdie  lahovnof  diole  who  tra- 
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veiled  from  that  country  into  Egypt  to  im- 
prove their  knowledge,  there  is  nothing  won- 
derful in  finding  them  mentioned  in  this  book. 
The  other  parts  of  the  facred  writings  in  which 
they  are  named,  that  is,  in  which  any  of  the 
COnfleliattons  arc  lumed,  arc  the  prophecies 
of  AnuM  and  I&iah,  and  thefe  we  know,  far 
from  being  of  die  early  period  the  boob  of 
Mofes,  are  not  more  than  between  feven  ani 
eight  hundred  years  earlier  than  die  Chriiiiaa 
aera;  thefe  prophets  having  been  cotemporaric5, 
or  very  nearly  fo,  and  both,  according  to  their 
own  accounts,  ha\  ing  prophecieJ  m  the  rc'vzn 
ofUzziah,  who  begaii  his  rcjgn  in  the  yt^ 
3899  of  die  Julian  period,  and  died  3950. 
Thefe  were  therefore  writers  who  migjht  veiy 
wdl  mention  conflettadons,  dioug^weknow 
not  bow  to  imagine  Mofcs  could  do  lb,  and 
they  were  the  moit  likely  to  name  thofe 
which  were  then  moft  known  and  moft  in 
ufe.  It  was  a  very  curiy  period  in  aflrononiv, 
and  although  wc  imagine  fome  conilcilaliun» 
to  have  been  formed,  we  do  not  innagine  all  to 
have  been  fb,  not  die  feven^diataie  now  in 
ufei,  for  many  of  diefe  are  very  modem ;  not 
die  forty-ei^  old  ones  named  by  Ptoleniy, 
for  they  were  formed  but  by  degrees,  and 
brought  in  the  fame  manner  by  degrees  intr> 
Greece,  the  moil  ufeful  fidl,  and  afterwards 
thofe  of  curiofjty.  The  moft  ufeful  arc  only 
four  or  five,  that  is,  the  moft  iuuiiediAtely 
ufefid»  and  thofe  which  hufbsndmenand  failocs 
had  recourfe  toi  and  thefe  woe doubdefe  the 
M  formed,  and  the  mofl  generally  known, 
Poffibly  the  writers  of  this  part  of  the  fcriptuics 
lived  at  a  time  when  but  a  few  more  thandiefe, 
(poffibly  when  no  more  than  thefe)  were 
known  :  if  fo,  thefe  were  the  only  ones  they 
cou'd  mention,  or,  if  it  were  cthcrwifc,  whca 
they  had  me  whole  heavens  tochufc  out  of,  and 
there  were  fo  many  confleUadons  bcfbie  diem, 
in  fpeoking  of  die  greatnefe  and  gpodnefe  of  the 

Digitized  by  Google 


P  L 

Ddtfsdi^  would  natitraUjr  ftlcd,  to  illitflrats 
tixrfe  attributes,  fuch  the  conflellatiotis  as 
WCfc  inoft  confiderable>  inoft  kiiowii»  and  of 

.  moft  ufe  to  mankind. 

Thcfe  are  reafons  why  four  or  five  conlici- 
lationS'Only  fhouM  be  named  in  the  writings 
of  the  Old  Tellamcxit,  and  we  tmd  no  more 
a^te  fo.  As  to  the  croolced  Serpent  mentioned 
sAtliebiiokof  Job,  notwidiibndingtbeftninge 
blindnelf  and  pqrverieneft  of  thofe  oodmieau- 
toia  who  have  ft^tpolcd  the  sodiac  and  fixe 
Milky  Way  intaaded  by  dw  name,  the  very 
epithet  tortuous,  for  that  is  the  {^nO:  fenfc  of 
the  Hebrew,  and  it  is  fo  tranHatcd  by  niriny, 
(hews  that  it  could  mean  only  the  conitclhtion 
Draco  near  the  north  pole  |  the  Lucidus  An- 
giits  of  ^  Latin  poets ;  and  aconftdladon  to 
tvliicb  the  iailon  and  tfae  hnfhandmcn  of  the 
times  had  legj^id*  As  to  die  odieia,  die  trsui* 
flalMS  of  thb  pait'Of  the  Hebcew  bOrfe,  who- 
ever they  were,  faw  only  fuch  a  number  men- 
tioned in  thofe  early  writings,  and,  not  un- 
derftanding  what  was  meant  by  the  names, 
(for  this  is  not  too  much  to  tay,  even  it  we 
allow  the  authors  of  the  Septuagjint  to  have 
ttanlblBd  diolb  boob)  diajrlttdfecouifi!  iodic 
zady  Gftek  miten.  They  found  thcft^  in 
die  fame  manner,  mentioning  only  four  or  five 
coofldladons,  and  thofe  the  ufefid  0008$  they 
feem  to  have  taken,  for  want  of  a  more  perfe£l 
knowledge,  thcfe  upon  trull,  as  the  fame  with 
th  ofe  tour  or  five  of  the  fcripturcs,  and  to  have 
put  their  naiues  where  they  found  thofe  which 
they  did  not  undeiftand  in  the  HehRW,  The 
qiidfliott«as,iiippormgthole  four  otfivt  cooflel- 
l^ions,  mcntiMiodbf  Homer  and  Qefiod,  and 
dte  ffft  of  the  <dd  Greeks,  to  be  the  (ame  with 
diofe  named  in  the  ftqrad  writings,  which 
names  in  the  Greek  anfwcrcd  to  which  in 
the  Hebrew.  This  alfo  was  conje^urc  ;  but 
they  tound  among  the  Hebrew  two  alw^iys 
mentioned  togctl^er  under  the  uaxuc^  ot  Chx- 
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mah  and  Chefil;  and  in  tfae  ftme  manner  diey 
found  among  the  Greeks  two  alfo  ficquendy 

accompanying  one  another ;  thefe  were  tha 
Pleiades  and  Orion  •,  they  therefore  put  thcfe 
in  all  places  for  the  Chimah  and  Chi  iil  of  the 
Hebrew  text,  and  thus  far  they  happened  to 
be  right,  that  one  of  thefe  two  names  did  belong 
to  one  of  thefe  ooi^Uations }  but,  ailing  only 
on  conjedhire,  they  gave  it  to  the  wrong  of  the 
two.  They  havfe  always  rendered  Chefil  by 
Orion,  and  for  Chimah  they  have  given  the 
word  Pleiades ;  thus,  they  fay,  **  Canft  thou 
**  li:id  cl^c  fu  cLt  mrtucnce  of  the  Pleiades,  or 
**  loolc  the  b.i.r.dti  o!  Orion  ?"  In  this  part  of 
the  original  ii  Chimah,  whom  Job  is  aiked 
if  he  can  bind,  andOielil  if  canloofe^  and 
it  is  Chimah,  and  not  Chefil,  dntis  thenamc 
of  Orion;  fe  that  it  Jfaoiild  be,  *' Canft  thoa 
bind  the  fweet  influence  of  Orion,  or  loofe 
"  the  bands  of  Chefil  ?"  Whether  this  be  the 
Pleiades  or  not,  is  the  bulinefe  of  the  pcefent 
enquiry. 

It  has  been  already  obfer\'cd,  that  there  is 
great  doubt  wiiether  the  book  ot  Job,  and 
thofe  of  Amos  and  Ifaiah,  (in  which  tliree 
books  atone  this  OMfleUalion  Chefil,  which  ia 
zendered  .by  die  wood  Pleiades,  or  die  Seven 
Stan,  ismemkNacd)  wem  tiandated  by  the  fe. 
ven^  men  of  learning,  employed  by  Ptolemy 
to  tranflate  d»e  law.  Probabl)  they  were  not,  for 
we  find  the  books  of  Gcneli:>,  Exodus,  and 
the  following,  very  well  traiillated,  and  thrfc 
much  worfe.  There  are  inanv  errors  in  Amos, 
nioic  in  Ifaiah,  and,  m  regard  to  the  book  of 
Job,  the  very  meaning  if  fo  often  mifUken, 
that  no  man  can  judge  of  it  diat  does  not  lead 
it  inthcorigpnaL 

But  fuppofing  that  thefe  were  tran/latad  by 
the  authors  of  the  fiqicuagtnt,  what  reafon  can 
we  have  to  place  an  abfolute  dcpcndancc  upon 
the  rendering  oi  tlieie  names  oi  the  conftella- 
lations  ?    I  he  Jews  were  for  from  a  learned, 

lii  or 
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or  a  wife  people,  ignorance  and  obftioacy 
make  their  chara^.  Thejr  never  paid  any 
refpe^to  thefdenccs,  e\Tn  in  their  mod  flou- 
ri(hing  ftatc.  !  .  c  l-ttlc  rcafon  to  fup- 
pofc  th-v  rfqardcd  them,  when  they  v/erc  the 
flavcs  ot"  another  monarchy.  They  had  cm  ugh 
to  do  to  k'rrp  en  t-rms  with  their  maltt  rs  ^nd 
thifc  very  raafter^  were,  for  a  grcut  while,  m 
no  condition  to  ftudy  the  fciencet  themlclves  i 
much  lefi  is  it  likely  that  a  people,  who  were 
captives  among  them,  fliould.  When  gpvem- 
ments  arc  fiu^ating,  and  ibtes  in  danger 
of  revolutions,  arms,  and  not  arts,  are  the 
ftut!y  of  the  people.  It  would  have  hccn  in- 
foknce  in  their  Haves  to  have  ftudict!  the  arts 
of  peace,  while  they  were  enduring  all  ihc  ha- 
vock  of  war ;  and  there  was  yet  another  rcafon, 
for,  having  t^iemfehrei  a  faith  in  afirolc^', 
they  would  have  fuppofedthefe  people  confult- 
ing  the  ftars  not  out  of  a  view  to  knowledge, 
but  curiofity,  to  pry  into  futurity  ;  and  would 
have  rcfcntcd  the  refearchcs  ns  fo  mariy  infults 
on  their  divifions,  and  cx^mifianons  into  the 
time  of  their  ruin.  Thele  reafons,  the  natural 
dulnefs,  and  incuriofity  of  the  Jews,  and  their 
ftar  of  offending  thoTe,  to  whom  they  were  ac- 
countable for  all  thdr  adions,  and  who,  being 
themfelm  in  a  tiddiOi  fituation,  would  be 
ready  toquand  upon  little  occafions,  muft  be 
fuppofed  to  have  prevented  all  the  improve- 
ment of  aftronomy  among  the  Hebrews  during; 
their  captivity  ;  aiu?,  aft;;r  their  rcitoration, 
they  were  no  more  at  peace  than  they  were 
durmg  that  period.  They  bad  not  been  at  li- 
berty, even  if  they  had  had  inclination  to  it, 
to  purfue  die  ftiidy  of  die  fctences  $  di^  were 
continually  at  war  with  one  or  other  enemy, 
and  no  way  fuccefsful  in  their  enterprizes.  We 
find,  even  in  tiiclr  moft  quiet  times  fuccccding 
this,  no  notice  of  their  liudying  the  fcicnccs, 
Semioar>«*~  "  'earning  were  fcarce  heard  of 
id  wbete  any  Uung,  that  had 
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the  face  of  erudition,  was  encouraged,  netdicr 
hifioiy,  nor  plulofbphy,    nor  the  ictences 

were  confidcrccl ;  but  all  that  was  the  fiabjeA 
of  their  difquifitions,  wasthefcnfe  of  fboie  o1k> 
fjlete  term  in  their  books  of  the  law,  or  the 
meaning  of  fomew  .d  concealed  in  its  confti- 
tuent  letters.  Their  language  was,  at  this 
time,  no  longer  in  its  purity,  it  was  become  a 
lingua  franca,  a  mixture  of  twen^  tongues, 
from  die  fevend  people  among  nrtiom  dicjliad' 
lived ;  and  it  was  notwonderful  that  di^nnes 
(hould  arifc  about  the  meaning  of  certain  tennr 
of  thofe  writings,  which  contained  their  pre-- 
ccpts  and  Iiiftruilions,  delivered  in  their  Ian- 
gunge,  as  it  was  written  at  the  time  of  the 
greateA  purity  it  had  ever  known. 

If  we  fee  the  Jews  in  this  light,  aiKl  this  is- 
the  exad  and  true  li^t  in  whidh  we  are  to  fte 
diem,  we  fhall  not  be  inclined  to  pay  the 
greateft  veneration  to  their  km>wlei%e  in  die 
fciencet,  nor  fhall  we  wonder  that  thof^  uriiom 
Ptolemy  employed  to  tranflatc  the  bible,  even 
fuppofmg  that  they  did  tranilate  this  part  of  it, 
miglit  miltake  in  rendering  the  nnme*;  of  con- 
ilellations.  Wholoever  they  were  liiat  tranflated 
Amos,  Kuah,  and  Job,  whether  theCc  feventy 
orodiers,  we  have  not  theleaft  ground  tofiqh 
pofe  diat  they  knew  any  diing  of  die  eaAenr 
aftronomy,  and  It  appears,  by  the  tranfj 
lation«  of  thcfe  feveral  paflages,  that  they  did 
not  undcrftand  it.  It  is  plain,  from  a  thou-> 
fand  proofs,  that  they  a<f^ed  by  mere  -ucfs 
when  they  rendered  Chimah  and  ChelU  by  the 
Pldadea  and  Orton^  and  that  they  gave  the 
name  to  diat  which  was  oneof  them,  akbougbr 
they  tiled  it  in  die  vezfion,  diey  applied  it  to 
die  other.  The  very  meaning  of  the  word 
Chimah  might  have  led  them  thuiftr,  it  %• 
nifics  a  giant,  and  Orion,  that  great  figtrre  in 
the  heavens,  has  been  call  AJ  Gabbar  by  the 
Arabians,  the  interpretation  of  which  alfoa 
giant,  and  fome  have  coiled  u  Gigas  an  Latin. 

Upon 
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'Upon  the  principles  of  this  preliminary  cxa- 
tnination  (and  lefs  than  this  would  not  have 
(umifhed  fufficicnt)  let  us  enquire  then  what 
is  meant  by  the  word  which  has  been  rendered 
the  Pleiades  und  tlic  ^cven  Scars,  and  joined 
with  the  name  of  Orion  intfac&feveral  places. 
In  Older  to  ttiia»  let  us  fiift  examine  the  paf- 
lag^tibemfUves,  and  die  intent  of  die  writers  in 
-dwniy  finreralJy.  The  author  of  the  book  of 
Job,  wiwnhe  defigns  to  defcribe  the  majcHy 
4Uidl  power  of  God,  looks  up  to  the  heaven^i, 
and,  callintr  in  the  confteliations,  their 
great  iurmturc,  and  ornament,  fpeaks  of 
bim  who  made  Aitfiurtis,  and  Orion»  and  the 
He'iadcs,  and  die  duunbersofthefouth.  In 
auiodierpaitof  the  lame  aHegprical  wofk,  die 
Creator  of  the  univerfe  is  introduced  himielf 
Ipeaking,  in  the  iame  refpct^,  of  thefe  vaU 
orbs,  which  fhine  in  the  expanfe  of  the  ikies : 
be  calls  upon  man,  who  fuppofes  himfclf  of 
fome  confideration,  and  aflcs,  whether  he  can 
do  any  of  thofe  things  which  his  hand  is  eter- 
nally regulating.    *<  Canftdioii  bind,  fays  he, 

die  fweet  influence  of  Orbo,  (for  diat»  as 
already  obfetved,  is  die  true  tranflation)  or 
"  loofc  the  bands  of  the  conllcllation  ChefU") 
for  this*  though  c:dlcd  the  Pleiades  in  the  tranf- 
lations,  it  may  not  be  waixantable  to  ca)l  by 
that  niinie  here. 

Ectore  the  author  of  the  book  of  Job,  who- 
foever  that  was,  wc  lind  the  prophet  Amos, 
for  he  lived  undoubtedly  fome  centuries  before 
that  mittr,  mentioning  the  fiune  oonftdla- 
^ns,  and  in  the  lame  older,  and  under  the 
iame  names.  When  be  the  Jews  to  repent 
and  tirni  themielvcs  to  their  God,  he  does  it 
on  the  great  argument  of  the  power  and  grcat- 
nefs  of  that  Being  j  and  when  he  would  exprefs 
that  greatnefs,  he  has  rccourfe  to  the  fame  ob- 
jeiSb  by  which  to  point  it  out  to  them.  Seek 
him  who  made  Chefil  and  Orion,  (the  Se- 
wn Stars  and  Orion  is  die  Engliih  veifion} 
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^.  •  » 

I  "  and  turned}  the  fhadow  «f  dnth  into  ' 

morning." 

If  we  content  ourfclvcs  with  rcfcrrinG:  to  the 
1  En^lifh  bible,  wc  ihall  find  no  more  n-.ention 
oi  tins  conilellation  :  but,  if  we  have  recuurfc 
to  tho  Hebrew,  wc  (hall  find  that  tiie  word, 
which  they  have  tianflated  Chefil,  occur  in 
Ifatah,  although  it  is  not  rendered  the  Pleiades, 
but,  by  a  general  term,  mj^^Umj.  The 
reafon  is  alfo  obvious,  forthewoid,  althou^t 
fmgular  in  both  places  of  Job  and  in  Amos,  is 
plural  in  liaiah ;  not  Chefd,  but  Chcfdim. 
They,  who  had  tranflatcd  it  the  Pleiades, 
knowing  that  there  could  not  be  two  conftel- 
ladons  of  that  name,  knew  not  wliat  to  do 
with  the  word,  when  they  found  it  in  the  plural 
number,  but  rendered  conilellations  without 
any  peculiar  appropriariolu  The  prophet  is 
denouncing  the  vengeance  of  God  agatnft 
Babylon,  and  threatning  it  with  abfolute  de- 
llrudlion  ;    and  to  denote  his  wrnth  in  this 
place,  as  the  others,  to  fienifv  hii  irrcatnefs 
and  power  iii  the  former,  he  has  recourfe  alfo 
to  the  conftdlarions  which  deooiate  the  hea- 
vens.  Bthdd  thedaf^/thi  Ltrdwrnth^  cruel 
hoth  with  turatb  ami ptra  tfx^pir,  U  lay  tke  Itnul 
defolate.  For  the Jiarsof  heavetiy  ami  tk-  Cltejilim 
thereof ^  J}mll  not  give  their  light.  Tht  fun  Jhall  A* 
darkened  at  his  going  fsrtb,  and  the  moon  JhciU  vst 
caufe  her  li?ht  to  Jhine.  I  have  obferved,  that  the 
word  Cheiilim  is  rendered,  in  this  place,  con- 
ftellations,and  that  from  the  perplexity  of  meet- 
ing withwhat  theyhad  lendeied  in  odier  places 
by  die  name  of  a  iingle  conftellation  now  in 
the  plural  number.  This  might,  indeed,  well 
puzKle  men  who  a£led  only  on  prmctples  of 
conjecture,  but  perhaps  the  very  occafion  of 
their  difficulty  may  be  that  which  will  princi- 
pally cltnr  up  the  matter,  when  we  iet  out  on 
die  right  toundation. 

There  have  not  been  wanting  con  uncntators 
upon  thefe  books  of  the  holy  ii:riptiire8  of  that 
I  i  i  a  nation. 
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nadoiif  nAo  had  noft  fi^t  to  jutfg^  of  the  tan* 
guage  and  the  meaning  of  the  vrords ;  but,  if 
v,'c  examine  what  thcfe  laborious  triflers  have 
left  u?,  we  fhall  only  find  conviflion  of 
what  has  been  already  advanced,  that,  of  all 
people  of  the  earth,  the  Jews  knew  leaft  of 
the  fcicnces ;  and  were,  by  no  means,  either  in 
chdr  darker,  or  more  enlightened  periods,  to 
he  fiippofed  judges  of  die  aftrenomy  of  the  early 
Ctirie*)  or  aUe  to  detenninc  what  conHcI!ation 
was  meant  by  any  name  of  one  that  is  found 
in  the  facrcd  writings  of  their  nation. 

It  has  been  already  obferved  how  they  erred 
with  relpcct  toChimah,  which,  being  the  real 
name  of  Orion,  they  tranflated  by  the  Pleiades; 
and  though  we  have  allowed  them,  that  one 
of  thefe  oonflellatioiM  was  defigned  by  one  of 
tile  two  iiamct,  yet»  afterfiidiaiiiiflidceiiidie 
application,  we  can,  by  no  means,  allow  that 
their  faying  the  other  of  the  two  belonged  to 
the  otl  .  r  confleilation,  is  to  be  fuppoied  of  any 
weight,  or  authority  toward  proving  it.  i  he 
tranflators,  we  plainly  fee,  knew  nothing  what 
the  word  CheiU  meant,  although  they  have 
tranflatcd  it  Orion,  and  Qiimah  Plctades,  in 
two  places,  and  the  Seven  Stars,  which  is  an- 
odier  name,  in  a  third }  for  ibej  have  nnde 
the  fame  word  indeterminately  SffSfy  the  con- 
ftellations  in  general  in  another :  and  we  fhall 
find  the  commentators  of  the  fame  nation,  tn- 
Ihrad  of  attempting  to  difcovcr  their  error,  or 
to  fupportthe  truth  of  their  expofition,  taking 
it  for  granted  that  they  arc  right,  and  talking 
Upon  ^t  which  thqr  allow  to  be  tig^  m  fttch 
m  manner^  as  to  coovinoe  the  world  diat  diey 
knew  nothing  of  the  matter :  or,  if  diey  broach 
other  opinions,  yet  as  farfrom  truth  in  one  as 
in  the  other. 

Chimah  has  already  been  explained,  it  re- 
mains to  fee  what  they  lay  of  Chcfii.  Among 
thofe  who  eftabiiih  other  opinionsdifFerent  from 
thofe  of  the  tranflators,  and  wiU  not  have 


Chefil  to  beOrioa  as  diey  ibakeit}  Cane 

make  it  a  fouthern  conftellation,  and  othcit 
fuppofe  it  to  be  only  a  Angle  (lar,  the  fame 
v.'ith  the  Sohail,  a  bright  and  beautiful  ftar  in 
the  conftellahon  Argo,  or  Navis,  called  by 
fome  Canopus.  Others  bring  it  back  to  the 
northern  hemtfphere,  and  will  have  it  to  be  a 
Angle  flar  in  one  or  other  ofthecowt  ii  llaiini 
there:  bnt  they  are  AiU  puEzled  to  know  what 
liaiahmeans,  who  tiiieale»tiiedatfceniflg  of 
it,  and  ^eaks  of  it  in  the  plural  mmher.  Some 
of  them  even  fuppofed  it  to  be  Aloebaran,  or 
the  ftar  in  the  Bull's  eye  ;  others,  that  in  the 
Spica  Virginis ;  others,  Sirius  ;  and  a^ain, 
others,  that  in  the  conileilation  Scorpio,  called 
Cor  Scorpionis,  or  the  Scorpion's  Heart.  In 
Ihort,  fuppofing  that  jChefil  mnft  mean  fine 
confpicuous  ftar,  thefc  have  gucftd,  one 
after  another,  at  afanoft  an  thelbua  of  the  fiift 
magnitude  in  d^tr  Yionxitm  |  and  the  others, 
when  they  have  allowed  Orion  to  be  meantly 
It,  have  ipoken  of  Unon  as  fituated  fometimes 
in  one,  and  fomettmes  in  another  part  of  the 
heavens  and  when  they  have  readily  agreed 
to  Chimah's  meaning  the  Pleiades,  have  talked 
of  4icm  aUb  imder  the  name  of  the  Seven 
Stars,  and  have  Ifaewed  that  they  knew  not 
what  even  the  Seven  Stars  meant^  Im  fave 
placed  them  fometimes  in  the  conMate 
Taurus,  and  fometimes  near  the  north  poJe,nn- 
derflanding  fometimes  the  Pleiadei^  and  fbmt' 
limes  the  Septemtriones. 

As  we  find  tiiat  no  dependancc  is  to  he  l  aid 

upon  the  truiflacors,  nor  any  light  to  be  ob- 
tained fiom  thole  who  have  aittmpMd  to  com- 
ment upo*  the  ptafigee  wheie  thelb  «e 
mendoneds  let  «s  coiilider  what  may  be 

done  by  an  attention  to  the  paflages  dxm- 
fclves.    It  often  falls  out  thus,  that,  where  no 

other  means  are  of  ufr,  an  author  explains 
himfclf ;  and  we  are  the  more  fortunate  in  thit 
rcfpc^  as  it  is  not  only  in  one  pan  of  the 

fcripturesy 
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fcnptures,  or  in  one  book  of  theni}  that 
th«  two  confleUBtkMn,  Orion  and  thePlefa- 
4es»  or  the  ChinMli  and  Cbefil,  jai  the  He- 
brew, are  mcfldond}  but  in  dURamit  places, 
and  by  different  writers  %  by  Amos,  hy  Ifaiah, 
and  by  the  author,  whofoever  that  was,  of 
the  book  of  Job.  Let  us  c(wfi<?cr  the 
feveral  circumftanccs  und«-  which  the  word 
Chefil  is  mentioned,  and  fee  whether  they 
will  make  it  feem  to  agree  eidier  with  the 
km,  for,  if  it  would  do  lor  either, 
die  nuf'placing  of  the 


Amos,  when  he  would  exprefs  the  greatnefs 

of  the  Deity  by  the  works  of  his  hands,  calls 
in,  upon  that  occafion,  the  names  of  two 
conftellations,  and  names  the  Cjod  of  heaven 
and  earth  as  him  who  made  Chimah  and 
Chefil.  Doubtlefi,  he  has  named,  on  dib 
«ccafioiH  two  whidi  weie  very  confideralde, 
fince  he  had  moie  coduife  out  of,  and  he  6- 
lefied  diefe* 

Baiah,  when  he  denounces  the  Vengeance  of 
God  againfl  a  Hnfiil  people,  fays,  as  a  part  of 
their  ptmifliment,  that  the  Chcfils  not 
Ihine.  k  appeared,  by  the  firll  quotation, 
that  Chefil  was  a  conliellation  of  vaft  confe- 
quence,  and  this  coniimis  it,  fince  k  wuidd 
iwtther  have  become  one  of  thcfe  writers 
io  name  the  making  a  oonfleDation  which 
waa  of  litde  inportance,  as  one  of  die  g^t 
woika  of  die  Almi^My,  nor  the  other  to  have 
direatened  a  people  with  the  taking  away  the 
light  of  a  conilellation  as  a  punlfhment,  un- 
lefs  it  were  a  very  confidcrable  and  importajit 
one.  We  find  by  botii,  therefore,  that  Chefil 
was  a  cooftelladon  of  great  confideration ; 
and  we  find  by  the  Utter,  diat  it  was  not  one, 
but  two»  or  diat  dieie  were  two  conMlattons, 
bodi  of  die  lame  name,  and  bddi  of  thb  im« 
portancc. 

In  the  £cft  place,  in  dietookof  Job,  where 
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they  ue  mentioned,  they  are  nfuned  as  m» 
ftanoes  of  the  power  and  goodneft  of  God  in 
their  Ibanaden}  and  thus  die  opinion  of 
Amos  and  Ilaiah,  as  to  Chefil  being  a  conAd- 

lation  of  importance,  is  confirmed ;  the  words 
are.  Who  made  Ai(h,  Chcfil,  and  Chimah  1 
that  is,  as  it  Is  tranflatcd,  Ar^urus,  Orion, 

and  the  Pleiades. 

But  the  bft  place  in  Job  Is  more  narticiila--  ; 
the  words  arc,  "  Canil  thou  bind  the  iweet 

influence  of  Chimah,  orlodEethebands  of 
«  Chea"  This  Implies  Ibmcdiii^  in  die 
fenn  cr  figure  of  die  conitelladon,  orconftet- 
lations,  Chefil,  tovdiichdieword  untie  could 
have  reference.  Let  us  fumi^  die  whole  to- 
gether. 

Chefil  nppears  to  be  a  ccnflenatlon  of  vaft 
importance  to  mankind,  it  appears  to  be  one 
which  is  not  f!n<j;!e,  but  which  has  another  of 
the  fame  name  with  it,  and  it  appears  to  be  one 
which  has  femething  ahoto,  it  that  may  be  ex- 
prcded  by  the  words  cord^  or  bands,  and  tying. 

The  firft  article,  its  importance,  will  turn 
our  eyes  dire^y  towards  the  north  pole,  the 
f^ars  about  which  were  of  the  moft  imjnediate 
ufe  to  mankind,  as  they  were  thofe  by  which 
people  directed  themfelves  in  failing,  and  not 
only  in  that,  but  in  travelUi^  over  the  great 
deferts  of  Arabia,  and  other  countries  where 
there  were  no  marks  to  direfk  them  in  the 
w^.  This  all  die  old  writen  tell  us,  and 
this  places  the  ftars  about  the  north  pole  as 
thofe  which  were  moft  important  to  mankind  ; 
they  were  the  moft  likely  to  be  firft  formed 
into  conftellations  bccaufc  of  their  utility,  and 
thofe  conftellations  were  what  would  be  moft 
probably  referred  to,  for  the  fame  rea(bn,  by 
thofe  udio  mendoned  any  of  diem  at  all,  aa 
inftances  of  the  power  and  goodne&of  God. 

We  are  thus  rdcned,  by  the  firft  confident* 
tion,  to  the  ftars  about  the  north  pole,  and  ■ 
then,  Ml  conTcquencc  of  ihe  fccond,  the  plural 

ule 
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\ife  of  the  word,  we  are  to  fcek  for  two  con- 
i}ell.uioiis  of  the  fame  denomination.  There 
are  two  ready,  die  Greater  and  die  Lefler 
Bear,  and  diefe  are  alfo  fuiuUe  in  4be.odier 
refpeh,  infomtich  as  dicj  an»  and  always 
were,  dteemed'of  the  moil  importance  in  the 
heavens :  and  the  Uking  away  didr  ligjhty  or 
the  making  them  cenfe  to  fhinr,  muft  have 
been  of  the  greatcHill  confoquencc  to  a  trading 
people. 

1  he  third  article  remains.  Thcfe  conftella- 
tions  mull  be  two,  and  they  muft  be  confi- 
deiable,  >the  -two  Bears  are  fi>.  But  they 
•muft  be  alfe  fuch  as  in  tbor  ^les  have  lome 
reference  to  cords,  or  tying,  or  might  juftify 
the  ule  of  fiich  words  in  fpcakir.g  of  them. 
Now  we  are  to  allow,  that  a  bear  has  no 
,niorc  to  do  with  cords  than  the  J  ion,  or  any 
•other  nt  the  wild  bcafts  there  ;  but  although 
.tile  iicar  has  not,  the  conikliations,  under 
juiother  name,  have  \  for  diefe  two  «onflel« 
Jiadons  weK  formed  Joogbefeis  the  name  of 
.two  Bears  was  given  to  them,  jmd  Aren,  in 
.diattimet  they  were  both  called  by  die  lame 
•name,  as  we  Hnd  from  all  antiquity. 

We  call  them  at  this  time  the  Waggons, 
as  wtU  us  the  Bears;  and  we  fliall  find  upon 
enquiry,  that  ail  our  denominations  of  the 
.confteUatiofli,  and  the  terms  which  we  ufe  in 
caqpfdfing  die  feveral  heavenly  bodies,  have 
an  earlier  origin  than  we  mi^itiiiH^ne.  The 
Greeks  were  acquainted  with.diefe  oonftella- 
tions  before  they  called  them  by  the  names  of 
Bears,  or  added  to  the  hiftory  of  the  greater  the 
fable  of  Caliilo.  If  we  look  into  the  oldeft  of 
their  writings  wc  fhall  find  Amaxas,  and  not 
the  word  which  fignifies  a  bear,  applied  to 
4hem.  Amaxis  is  die  tenn  by  which  they 
cxpiefs  a  whed-carpagie,  a  chariot,  coach* 
•  «or  waggpn.  This  was  die  earlieft  .name  of  die 
4wo  conilellations  :  it  was  by  this  name  they 
•called  them  when  they  hsul  £ift  received  the 
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know! (id 2.1'  of  them  from  the  Kg)' ptun^,  anJ 
it  was  moil  probable  therefore,  Uiac  this  wa^ 
a  trandatton  of  the  Egyptian  name. 

If  we  were  before  convinced,  diat  the  Bears 
anlwered  very  well  to  the  Chefil,  orChefilim, 
in  dieir  being  of  importance  and  in  their  be> 
ing  two  of  the  fame  name,  we  fliall  now  find, 
that  they  agree  nlfo  in  the  appropriation  of 
the  tcriT)<:>  ^    '  and  and  bands  or  c$}  'u  \ 

for  u  wc  unUulUnd  each  of  theie  coniidla- 
tions  as  the  Greeks  dieml^ves  under  this  name 
dcligned  it,  as  reprefoited  under  die  figure  of 
a  waggon,  drawn  by  a  team  of  bodes,  we  ihall 
cafily  iee,  that  looting  the  bands  was  appli- 
cable to  the  harnefs  of  thofe  creatuies,  .and 
that  it  might  be  eafdy  vX':•^  in  a  Hgundve 
fenfe,  in  fpeaking  of  the  conltcllation. 

Thus,  inftead  of  undcrftanding  by  Chcfil, 
or  Chelilim,  either  Orion,  or  the  Plcudes, 
we  find,  that  diere  are  two  confteOadons 
in  the  heavens,  which,  in  importance,  qua* 
lirjr,  and  figure,  dopeifedly  agree  with  aO 
that  is  faid  in  the  different  parts  of  the  fcrip. . 
ture  of  Chefd  and  Chcfdlm,  and  that  no 
other  but  thcfe  two  conftellations  can  be  made 
to  agree  with  thofe  term*?  in  which  they  arc 
fpoken  of;  thcfe  mull  therefore  be  thcv,  and 
no  other  can  be  To.  This  is  unaiidatii^ 
the  tfanlhtion,  but  it  is  warrantable,  and  it  is 
neceflaiy.  We  fliatt  find  thus,  inflead  of  Orion 
and  die  Fldadei,  Oiion  and  die  Great  Bear, 
underflood  by  Orion  and  Chcfil ;  and  we 
lhall  find,  inftead  of  the  indeterminate  tran- 
flation  of  the  conilellations,  the  two  Bears  to 
be  meant  in  the  thrcatning  of  iTaiah.  It  h.  in- 
deed natural  to  fuppofe,  that  un  ;.!icmbia^c  of 
ftars,  fo  mt^  refpe£ied,  and  fo  early  in  vSk 
as  the  Pleiades,  iliould  be  named  in  the  Ibip* 
tures,  among  thofe  whidh  are  Ipolcen  of,  and 
we  ihall  find  it  lb.  We  fhall  find,  that  what 
b  tranflated  in  one  of  thefe  pailages,  Ar^unis, 
.means  die  Pleiades.  Who  makes  the  Ar^u;, 

Orioa 
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Orion  and  the  Pleiades,  is  uitiieori^nal,  who 
jnaketh  Aiih,  Chimah  and  Chefd  }  and  the 
true  interpretation  is,  who  makcth  the  Pleiades, 
Orion  and  the  Bear ;  for  by  Aifh  the  Chal- 
daeans  t^xprclTed  the  Plciadc?,  which  thcv  had 
formed  into  a  conileli&tion,  notwuhibnding 
tSiacdi^  were  already  a  pert  of  aaodwr  oim- 
flellaiioi^  and  pwn  to  tiwm  the  lhape  of  a 
modi,  the  word  AUh  figpifjiiig  a  moth'  in 

that  language.  This  is  what  our  aftiolog^ 

mean  by  the  conftellation  Phaltcna. 

Pleiades  is  aifo  a  nnmi  given  by  the  Greeks 
to  a  clufter  of  fma!!  ihus  in  the  neck  of  the 
OonAcliatuan  i  auxus ;  they  were  luppolca  to 
Sued  a.hcittgpi  and  kindly  Uiflueiioe.  S» 
TAVJtua.. 

■ 

POINT  A&onomy  borrows  this  term 
from  the  mathematician,  to  exprels  the  place 
©r  fpot  from  which,  or  to  which  a  line,  or 
furface,  or  any  other  dcg;cc,  or  fpecies  of 
quantity,  is  extended.  It  is  cuAomary  to  ex- 
prefs  the  point  by  a  iaiiU  dot,  made  vvitii  a 
pen  upon  paper,,  but  diis  doea  not  properly 
convey  the  idea  of  the  madieinatidaii.  He  in- 
intends  the  point  to  have  no  exfeeofion  at  all, 
either  in  length,  breadth,,  or  thicknefs  j  but 
this  dot,  by  which  it  is  cxprefled,  has  both 
length  ajici  breadth,  and  it  is  therefore  not  a 
point,  but  a  furhuc.  It  however  is  the  only 
manner  in  which  wc  can  convey  to  the  eye 
any  idea  of  what  is  meant  by  the  term,  and 
to  do  this  die  moft  properly,  is  to  roako  the 
dot  the  ihiaUefl.  polHble. 

The  pdintkisin  le^ity  an  oljefi  of  the  un- 
derftanding,  not  of  the  fenfes,  and  to  under- 
(land  properly  what  it  is  when  we  look  upon 
the  dot,  made  by  the  pen  upon  the  paper,  we 
arc  to  take  away  every  thintrfrom  it  but  pbrc 
"WTiatfoevcr  is  the  object  ot  the  eye  mult  be 
material,  and  whatfitever  it  naaterial  is  divi- 
sible- Any  thing  thecefoie  that  can  bc^  the 
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objeft  of  the  fi^t,  cannot  expiefi  what  tr 

meant  by  mathematicians  an<f  aftronomers  by' 
the  point ;  ftnce  the  latter  take  the  term  from 
the  former,   and  thcv  define  a  point  to  be 
Without  extenfion,  wuhout  parts,  and  not  di- 
vifiUe.   This,  though  it  cannot  be  exprefleU 
to  the  eye  any  more  dun  a'  line,  which,  as- 
it  means  lei^  widiout  breaddi,  cannot  be- 
come  an  ob|eft  of  the  fenf<»,  becaulb  in  what** 
ioew  form  we  would  defcribe  it,  fome  breadth 
is  ncceflary  to  render  it  viftblc  ;  yet  both  thisj 
and  the  line,  may  be  conceived  by  the  mind, 
as  m.iLhematicians  define  them:  fince  we  can, 
m  the  reflexion,  fct  aiide  liut  breadth,  which, 
in  Older  to  render  dicm'vifible,  cenTerts^Mm- 
into  furfaoes.  Thus,  if  I  conceive  a  ftrait 
line  drawn  from  die  centre  of  a  piece  of  paper, 
each  way  to  fome  diftance,  but  not  reaching 
to  the  verge  of  the  paper,  there  is  a  place  at 
which  each  end  of  the  line  Hops.  To  defcribe  it, 
1  (hall  call  thcfe  two  places  on  the  paper,  the 
two  points,  which  terminate  the  hne,  and,  in 
this,  fcnfe,  I  conceive  diem,  and  I  ufe  the 
term  to  eaqpreft  them  cacadly  aathe  matbema-- 
ddans  mean..       dw  word  point  here,  t- 
only  mean  place,  defigned  by  an  idea  of  fix- 
ture, but  I  do  not  cloath  that  idea  with  a.vififa|e 
form,  becaufc,  if  1         T  fhould  give  it  ex- 
tent, and  it  would  then  ceate  to  be  a  point, 
becoming  a.  fuperficies.    It  is  with  thi^s  term- 
^iintj  ai  with  that  of  titUy.  what,  is  meant  by 
it  is  not-  an  objcd  of  diefeniea,  or  even  of 
che  ima^nattiin,  Sar  that  would  give  them 
hgure,  aDd,.as  there  can  be  no  %ine  without* 
breadth,  would  turn  them  bod»  finm  their 
proper  nature  into  furfaccs ;  but  they  are  ob- 
je<£b  of  the  undcrftiiidinij  or.ty,  and  they  arc 
formed  by  abflrachnt;  from  the  reprefcntation 
thofc  parts  which  fail  ujidcr  the  cognizance  of 
liie  fenfes. 

The  rdatiim  of  a  point  to  a  plane, y!f^  aadft 
thtartide  Plaki, 

Point, 
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Point,  (inguLir,  This  is  a  term  by  which 
mathciiuucians  txprefe  that  point,  a  t  whic 
the  two  lines  joiiif  or  touch  oqe  another, 
whoie  opcaing  fonns  an  ang^  Sa  Angle. 

POLAR  CIRCLES.  Thofe  parallels,  or 
parallel  circles,  which  the  ftars  feem  to  de- 

fcribe  about  the  pole  in  their  diurnal  revolu- 
tion, which  arc  at  twenty-three  degree^,  and 
twenty-nine  minutes  dUtancc  from  the  pole. 
Sa  the  urtiiU  CiacLES  of  the  Sphtri* 

« 

POLE,  in  baght.  The  hdghc,  or,  at  k 
is  oftea  c^led,  the  devadon  of  the  pole  for 
ai^  particular  place,  is  eafily  to  be  taken  by 
means  of  an  inArument  fixed  In  the  plane  of 
the  meridian.  It  may  be  done  by  a  lingie 
©bfervation  either  i  the  decimation  of  the 
ftar  being  known,  and  its  diftance  from  the 
pole  added  to  its  Icalt,  or  £ubftraded  from  its 
grcateil  height,  the  ftar  being  in  the  aiAic 
circle  of  the  place }  or  by  civo  oUervitions, 
one  of  Its  greateftf  and  Ae  other  of  its  leaft 
height,  the  middle  betsircca  which  tpo.  is  the 
«JmtioB  of  Ae  pole  in  that  phwe.  To  de> 
cribe  this  more  particularly  : 

If  the  latter  method  be  chofen,  and  the 
height  of  the  pole  is  to  be  determined  by  two 
obfervations,  fomc  Itar  is  to  be  chofen  for  the 
obfervation,  which  is  in  the  arctic  circle  of 
that  place,  and,  coofequcntiy,  never  fets. 
Thb  ftar  is  10  bebUcrvedin  two  points  of 
its  comfe^  an  inilniment^  lor  dwtpurpole,  be- 
ing  fixed  in  lihe  plane  of  the  meridian.  One  of 
4ieie  points  is  to  be,  when  it  comes  to  the 
BOendianj  the  moment  of  this  obfervation, 
which  u  knowjtHo  be,  when  it  comes  with 
it?  centre  acrofs  the  vertical  hair,  that  is 
drawn  over  the  cyc-glafs  of  the  telcfcope,  is 
the  time  when  it  is  at  its  greateil  hei^t ;  thi^ 
beight  is  to  be  narked  down,  and  it  is  then 
to  be  watched  at  the  place  of  its  Jeaft  height, 
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which  is  the  kwfftpqitik  of  itsaivMt  ibo« 
tion,  or,  as  it  is  tndy  called,  with  refped  to 
diefe  ftaia  which  are  within  the  ardic  circle, 

its  oppofite  meridian  :  for,  in  rcfpeck  of  theff, 
the  whole  parallel,  in  which  they  move,  be- 
ing above  the  horizon,  the  oppofuc  mcndiaa 
is  to  be  Iccn,  ulti^ough,  in  rcfpccl  to  aB 
others,  it  is  hid  behind  tiie  earth.  This  point 
of  the  oppolite  meridiaQ  is  that  of  the  M 
height  of  the  ftar  i  its  height  here  is  aUb  to 
be  mailced  down,  and  Ais,  and  the  gp«sieft  be- 
ing oonipared»  the  middle  between  dun  is 
the  elevation  of  the  pole  in  that  place. 

If  the  other  method  be  prcfiened,  the  fiift 
thing  to  be  done,  after  fixing  upon  a  proper 
Aar  tor  the  obfer\'ation,  the  declination  of 
that  liar  is  to  be  Icnown  ;  this  wi!!  br  found 
in  the  tables  of  decrmation.  \\'hfn  thij  is 
done,  the  ftar  being,  as,  m  the  loni.er  caJe, 
in  the  ar£lic  circle  of  the  place,  only  its 
greateft,  or  only  its  leaft  devaiion  is  to  be 
icoown  bf  obfmiion^  for  taking  linn  the 
greateft  height  of  this  ftur  at  the  meridian,  the 
meifiue  of  its  diftance  firom  the  pole,  the  re- 
mainder gives  die  ekvauon  of  the  pole  in  that 
place.  In  this  manner  alfo,  if  the  leaft  height 
of  the  ftnr  be  taken,  all  that  is  to  be  done  is 
this,  to  add  to  it  the  diftance  of  the  ftar  from 
the  pole,  and  this  gives  the  elevation  of  the 
pole  for  that  place. 

When  it  was  mentioned,  that  a  proper  ftar 
wastobe  fileflBd  ftir  thb  obfervation,  the  in- 
tent was,  that  a  ftar  Ihould  be  felcded,  whole 
paraltdi  did  not,  in  any  part,  come  very  near 
to  the  verge  of  die  ar^c  circle,  forfuchafiaf 
being,  in  the  lowcft  part  of  its  courfe,  very 
near  to  the  horizon,  the  obfcK'ation  would 
be  iuble  to  imcertainty  ami  error  from  the  re- 
fraction ;  for  it  is  not  only  in  the  way  of  error 
from  the  rcfra£bon,  but  of  uncertainty  alfo, 
from  the  variaUeneft  of  that  iefta£iton  in  ge- 
neral* In  all  die  eUervationa  of  the  heavcm 
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tTiolc  ftars  are  to  be  preferred  v/hich  can  be 
obfervcd  at  a  great  diilancc  from  the  horizon, 
ajid  the  nearer  to  the  zenith  the  obfer\  atioiis 
are  made,  tiie  more  they  to  be  arc  depended 
upon,  and  it  is  nothing  moieneceOarx  tfian  in 
tiiofe  whidi  jlie  intended  for  this  puipofe  of 
giving  the  elevation  of  the  pole. 
'  The  fiune  indrument  which  fcrved,  on  this 
occaTion,  i$  ready  for  taking  the  meridian  of 
a!1  the  heivenlv  bodies,  for  being  placed  on 
tlic  plane  of  the  meridian,  it  is  only  obfcn  ing 
when  any  ftar  comes  fo  before  it,  as  to  ajt 
the  vertical  thread,  and  that  ftar  is  then  in  its 
i&endisui* 

Poles  of  a  Sp^rrc.  The  two  points  at 
which  that  diameter,  round  which  a  fphere 
turns  when  it  has  a  rotatory  motion  on  its 
own  axi^,  termimte,  or  the  two  points  at 
which  Aat  diameter  of  a  fphere,  which  forms 
die  axis  on  whidi  it  tums  in  that  moiibny 
tenninate  at  the  fuiftoe  of  the  ipbece.  Thefe 
are  the  6nly  points  of  0ie  Jpfactc  whidi  do  not 
turn  round  when  tiiat  motioa  is  giveh  to  it. 
Stt  the  article  SPHSRE. 

Voviti  ef  0ti  WkrUL  Two  points  imagined 
to  be  placed  in  the  heavens,  and  round  about 
whidi  the  antiehts  fuppofed  die  whole  lir- 
niament  made  its  revdudon  diumally.  The 
line  continued  from  one  of  theie  to  ^  other, 
was  called  the  axis  of  the  world,  and  was 
fuppofcd  to  pafs  through  the  centre  of  the 
earth,  and  to  mark  on  its  lurfacc  two  points, 
called  its  poles,  correfpondent  to  tbofe  in  the 
heavens.  t 

POLUaS  PROLES.  A  name  given  by 
fome  of  the  old  Latin  writers  to  the  planet 
Saturn.  It  not  eafy  to  fay,  why  it  was  given 
to  the  deity  of  that  name ;  but  as  we  find  by 
the  oideft  accounts  that  it  was,  we  need  not 
wonder  at  its  being  transferred  to  the  planet. 
Vol.  I. 


POLLUX.  A  name  for  a  part  of  the  con- 
ftellation  Gemini.  The  Greeks  pretended  the 
two  figures  to  rcprefcnt  Caftor  and  Pollux. 
^ee  the  article  Gemini. 

POLYGON.  A  plane  figure,  which  has 
many  angles.  This  is  the  exa^t  and  literal  fcnlc 
of  the  word ;  but  die  aflronomers  have  fol- 
lowed the  cuftom  of  the  nadiemadciahs,  and 
limited  it  in  fome  d^ree*  As  they  have  cx- 
prcfs  names  for  all  the  plane  figures,  which 
have  fewer  than  five  angles,  they  fuppole  this 
name  to  belong  only  to  thofc  which  have  more 
than  four,  and  thefe  they  diUinguifli  under  the 
general  head  of  polygons,  by  Icveral  peculiar 
names,  each  cxprefling  the  number  of  angles. 
The  number  of  angles  is  alwa)i,  the  fame 
widi  the  number  of  fides,  and,  in  confequence, 
when  you  have  heard  the  name  only  of  a  po-  ' 
lyon,  you  have  a  general  idea  of  the  whdo 
figure. 

The  polygon  «diich  has  fhre  angles,  for 
dut  is  dielowefl  number,  is  called  a  pentagon, 
.that  widi  fix  a  hexagon,  diat  with  feven  a 
heptagon,  that  unth  e^  an  odagoo,  and  . 

fo  on.  Polygons  are  divided,  under  thefe  ge- 
neral heads,  into  two  fpecies,  imder  the  names 
of  regular  and  irregular.  Thofe  of  the  firft 
denomination  have  all  their  angles  and  fides 
equal,  when  thefe  are  unequal  they  are  called 
irregular.  When  a  polygon  ot  any  of  thefe 
denomitiadons  is  niendoned>  It  is  always  un< 
derftood  to  be  a  r^ar  one,  if  nothing  is  ^iuJ' 
to  particuiarili»the  contnuy. 

Any  polygm  may  be  divided  into  trian|^, 
and  thefe  of  a  determinate  number,  fot  they 

will  be  one  for  every  fidej  this  is  done  by 
taking  a  certain  fixed  point  any  where  within 
the  polygon,  and  from  this  drawing  a  line  to 
every  angle.  The  confequence  is  plain,  that 
.as  foon  as  this  is  done,  each  fide  of  the  poly- 
Kkk  gon 
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gon  is  become  the  bafc  ot  a  triangle,  the  legs 
of  which  are  two  oJ  tlic  lines  To  drawn,  and 
the  veiiex,  that  point  whence  all  the  line* 
piDceed  I  ihc  ufe  of  this  divtfion  is  a  very  evi* 
dent  one,  it  is  no  other  than  a  fiuniliar  man- 
ner of  meafuring  the  polygon  i  for  according 
to  die  axiom,  that  the  fum  of  all  the  parts  is 
equal  to  the  whole,  the  fum  of  t!ic  areas  of  a!l 
triangles  is  the  fum  of  the  whole  area  oi  tlic 
polygoii.  To  mcafure  thcfe  it  is  ojily  luccl- 
I'ary,  that  every  triangle  u  llic  iuh  of  a  paial- 
lellogram  ;  anuthat  all  parallcllograms,  whe- 
ther oblique  angled  ones,  or  redangles,  hav- 
ing equal  bafes,  and  equal  perpendicular 
hdghts,  are  equal.  There  needs  no  more  than 
to  multiply  the  bafe  of  one  of  thefc,  if  they 
ace  equal,  and  if  they  are  unequal,  by  the 
perpendicular  height,  the  refuk  of  this  gives 
the  area  of  the  parallcllo^rani,  of  wh.ich  that 
trian;>!e  is  an  half,  and  coalcqueiuly  half  that 
lum  io  the  area  ui  the  triangle  j  on  fuch  cafy 
principles  do  the  propofitions  in  this  ioence 
depend,  and  thus  eaiily  do  the/  follow  one 
another }  thus  eafily  is  the  au«ft  of  any  poly- 
gon found,  by  rules  eftabiiflicd  on  odber  oc- 
cafions. 

PORTA  DEORUM,  theGcu  of  the  Gods. 
A  name  given  by  Ionic,  of  the  old  fantailical 
writers  on  aftronomy,  to  the  confiellalkm  Ca- 
pricon.  The  Pyths^rean  do&ine  celebraied 
dus  confi^ation,  as  the  place  where  the  hea* 
vens  were  open,  for  die  fouls  of  good  men  to 
enter  among  the  gods. 

Porta  Lus^t,  cr  Porta  AIansionum 
LuK^.  Names  by  which  fome  have  called 
the  Milky  Way  i  it  is  a  name  of  eaftcrn  ori- 
gin. \Vhat  the  old  Chaldseans  called  die 
manfions  of  the  moon,  were  certain  fpaces  of 
the  heavens,  fi>me  of  them  marked  with  ftars, 
9xA  others  without  any,  which  the  moon  was 


obfervcd  to  approach  on  die  fucceffivc  days  of 
her  levoiution.  There  were  twenty- eight  of 
thefe  manfions  of  the  moon,  the  circle  in 
which  they  were  contained  is  that  called  Ma»- 
zaloth  in  die  fcripturcs ;  and  althoi^h  die 
term  Mazzaloth  be  a  plural,  in  the  manner 
of  the  Hebrew,  it  might  very  wel!  be  ap- 
pUed  to  a  ftngle  thinj,  confji^ing  of  many  di- 
Itinct  parti.  Thus,  to  bring  fotlii  Mazza- 
lodi  in  ICS  feafon,  is  to  brii^  forth  every  man- 
fion,  of  which  Maixaloth  was  compofeJ,  in 
its  feafon.  As  the  whole  cirde  of  thefe 
chamhers,  or  manfions  di  the  moon,  was 
called  Mazzaloth  j  fo  the  opening,  or  en- 
trance into  it,  was  fuppofed  to  be  by  the 
Milky  Way,  and  that  was  afterw-nrds  called 
the  gate  of  Mazavaloth,  or  the  entrance  of  the 
maniions  of  the  moon.  Porta  Maniiomim 
Lunx. 

POTERIS.  A  name  by  which  focne,  who 
are  fond  of  uncommon  feenns,  have  called  die 

Sun  j  it  is  originally  an  Egyptian  name,  and 
fi^iifics  the  Holy  Lord. 

POWER.  Aflronomers  cxprcfs  by  the 
woul  power  any  tutmber  or  quantity,  v.  hen 
coi:iiJcred  a.s  capable,  by  muliplicaticj,  of 
producing,  or  being  produced,  by  atiuuier 
quantity  or  number*  When  any  quantity  is 
multiplied  by  itfcli,  the  produd  i*  called  a 
fecond  power,  this  is  dielquareof  the  number 
ib  multiplied.  When  diis  fecond  power,  or 
Iquare,  is  multiplied  by  the  Hrfl  quantity,  or 
limple  power,  the  proJu(Et  is  called  the  third 
power,  or  the  cube.  In  all  thefc  cafis,  the 
fimplc  quantity,  or  power,  to  which  the  rclt 
owe  their  origin  and  production,  \i,  ceiled, 
in  numbers,  the  root  j  and,  in  geometry,  the 
fide  of  the  fquare,  or  cube,  for  ^de  are  equal. 
Thus,  in  numbers,  let  the  root  be  four,  the 
^usie  produced  by  four^  multiplied  by  four, 
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is  the  fcconJ  power,  this  is  fixtecn  ;  and  this 
multiplied  again  by  the  firft  power,  prcduccs 
the  third  power,  or  tnc  cube  of  four,  which 
is  fix^-four;  and  in  lines,  a  line  multipHcd 
into  idelf  produces  a  Iqiiaie ;  here  the  line  is 
the  fifft  power,'  and  the  fquare  die  fecond 
and  this  fquare,  multiplied  hj  the  firft  line, 
generates  the  third  power,  or  the  cube.  S« 
SqvAKE  Numbers. 

PR/ESEPE.  A  name  given  by  the  Greeks 
to  a  fingie  liar  j  a  cloudy  one  in  the  breaft  of 
the  conftellation  Cancer.  Set  its  place  in  the 
Ofemm  rf  tin  etH/lHkUM, 

PRESTIS.   A  name  hjr  which  feme,  who 

arc  fond  of  uncommon  terms,  have  called  the 
conftcll.ition  Ccivii.  Wc  find  it  called  by 
this  name  among  the  old  Greeks. 

PRIMARY  COLOURS.  Thole  colours 
which  are  formed  by  the  feveral  rays  i^Ii^t 
that  are  bomogencal,  and  confift  of  particles, 
tmiform  In  themfelves,  but  different  between 
each  other.  The  colours  formed  by  thefe 
rays  nrc  red,  orange,  yellow,  green,  blue, 
axiJ  violet ;  thefc  arc  primnt y  colours  ;  all 
the  other  colours  arc  formed  by  dincrent  mix- 
tures of  two  or  more  of  thefe. 

PROCELLA,  or  Procella  Pelagi. 
A  name  by  which  forr-c  of  the  o!d  writers 
have  called  the  conftellation  Capricorn,  from 
an  opinion  of  it»  being  tlic  occafion  of  ilorms. 

PROCYDN.  A  name  by  which  the  old 
allrononiers  have  called  theconfldlation  over 
the  neclc  of  the  Unicom,  more  generallv 
known  by  the  name  of  the  Litde  Dog.  See 
Cams  Minor.  As  th^  have  fometimes 
called  the  whole  conflellation  the  Great  Dog, 
and  fomctimcr,  only  the  Rar  of  the  firft  ma^- 
nitudc,  which  ts  in  its  moatb,  by  the 
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name  Sirius  ;  fo  they  have  fomctimcs  called 
the  wliolc  conftcllation  of  the  Little  Dog  ' 
Procyon  j  and  fometimcs  they  have  underftood 
by  that  name  only  the  fu^e  fhar  of  the  hrft, 
or,  as  fome  will  have  it,  dhly  of  the  fecond 
magnitude,  which  is  on  the  thigh  of  the  right 
hinder  leg  in  the  conftdlation. 

PROMETHEUS.  A  name  familiaraoiong 

the  old  Greek  writers,  as  the  denomination  of 
one  of  the  conftcllations ;  they  mean  by  it 
that  which  is  now  called  FJcrcuIes.  The 
Greeks  received  their  aftrononiy  from  Ee)'pt ; 
and,  as  they  adapted  their  own  fables  to  the 
figure  of  the  confieOattons,  which  they  had  re- 
ceived fiom  that  people,  they  fomctimes 
changed  their  opinions  about  them.  This  con- . 
ftcllation,  which  the  v  received  probably  Toon 
after  the  time  of  Thales,  was  meant,  moft 
likely,  bytheE-vptians,  as  an  hierogjlyphic  ; 
the  fcnfe  of  which  was,  piety  carries  men  up  to 
hcavti).    Of  tills  tliey  had  no  notion,  and 
they  confequcntly  adapted,  in  different  ages, 
diiSbrent  flories  to  it.    Sometimes  they  taiied 
it  Theibtts,  ^miedmes  Orpheus,  and  (bme- 
timesThamyrisj  all  diisbecaufeof  thecoii. 
flellation  Lyra  juft  before  it,  an  inAnunent 
for  which  they  were  fcverally famous;  Ibme- 
times  Ixion  kneeling  to  deprecate!  the  venge- 
ance that  -ttcnd.d  his  attempt  on  Juno ;  and 
fometiuic'  Piomctheus  faflcncd  on  Caucafusj 
but  the  rnofl  received  opinion  was  that  of  its 
bcin^  1  kfcuics  %hiiiig,  or  preparing  to  fight, 
with  die  Helperian  Dragon,  winch  they  rc- 
prefent  by  the  conileiladon  Draco  ieen  jufl 
under  his  feet.  The  earlicft  of  diem  gave  no 
attendon  to  anydiingof  this  kind,  but^  namn. 
ing  things  fimply  as  tl-,cy  received  them,  diqr 
called  this  conAellutioa  Engcnafin,  a  man  - 
kneL-llng,  and  fo  wc  find  it  named  in  Ptolemy. 
For  an  account  c/"  ihr  fnwiticn  and  compajkim  »f 
the  copfidhuw^  fee  H£RC  ULfiS. 

K  k  k  2  PROPOR. 
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PROPORTIONAL  QUANTITIES. 
Aftronooien  ufe  Ais  tenn  to  expfds  certain 
quantities,  or  numbers,  iriiich  have  Umr  ra- 
1  tio's  to  one  another,  and  which  are  more  in 
number  than  two. 

There  is  frequent  occafioii  to  conftder  four 
quantities  together,  and  to  compare  them  by 
pairs.  They  axe  thus  brought  Into  the  com- 
parifon,  two  and  two  j  and  when,  ui»dcr  this 
confidcration,  it  is  found  that  the  ratio  be- 
tWFeen  one  pair,  is  equal  to  the  ratio  between 
the  other  pair,  tins  equally  of  ratio,  which 
they  have  redprocally,  pair  to  pair,  is  called 
proportion,  and  thofc  quantities,  which  havei^ 
are  called  proportional  quantities,  this  term 
taking  in  all  the  four. 

This  proportion,   between  thcfe  feveral 
numbers,  may  be  of  two  kinds.    The  firft 
antccedcj;t  may  be  to  the  firlt  coni'cquent,  as 
the  fecond  antecedent  is  to  the  fecond  confe- 
quent,  and,  in  that  cafe,  the  proportion  is 
laid  to  be  dire£h  For  inftance,  if  we  produce 
the  four  numbers,  four,  fise,  eight,  twelve, 
and  compare  them  to  this  purpofe,  we  fliall 
«  find,   that,   dividing  them  into  two  pairs, 
4  .  6  : :  8  :  I2,  the  antecedent,  in  the  firft 
pair,  bears  tlie  fame  ration  to  its  confequent, 
as  the  antecedent,  in  the  fecond  pair,  to  its 
confequent,  four  being  to  fix  as  eight  is  to 
twdve>  two  durds  of  die  quantity,  and  this 
is  direA  proportion.  All  dus  is  expcefled  in 
dietr  cakulations,  without  the  trouble  of 
words,  by  the  manner  of  noting  the  numbers 
down,  which  is,  as  I  have  exprelTed  them  in 
the  figures,  4:6:18:  12,  with  thefe  points 
between,  exprcfs  the  ratio,  and  arc  undcr- 
ftood  to  fay,  four  is  to  fix  as  eight  1^  tu  twelve. 
Nor  is  this  limited  to  numbers,  for,  if  four 
lines  are  drawn  proportioned  to  one  another 
as  thefe  numbers,  a  firft  two  diirds  of  tin 
lengA  of  the  fecond,  and  die  third  two  diiids 
of  die  length  of  the  fourth}  and  thefe  lines 
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aie  marked  with  letters  for  the  fake  of  ttfe* 
rence,  die  firft  with  a.  b.  the  fecond  with  A.  B. 
the  third  with  c.  d.  and  the  fourth  with  C  D. 
in  writing  them  down  b)-  thcfe  letters,  as  the 
others  are  by  the  numbers,  tlie  proportion  is 
conveyed  to  the  reader.  Thus,  a  b  :  AB  :  c  d 
:  C  D.  The  reader  underlbnds  the  compu- 
tation without  words,  and  knows,  that,  as 
ab  :  AB,foiscd;CD,  dieiirft  theitfove 
were  pioportional  numbers,  and  diefe  ate 
propordoital  quantities.  See  ibe  artide  Ra-^ 

TIO. 

It  is  ufual  to  exprefs  quantities  by  iuubbeis» 
and  if  this  be  done  in  dire^l  proportion,  more 
requires  more,   or  lrf<  requires  lefsj  the 
greater  the  third  number  is,  the  greater  muft 
be  tiie  fourth,  or,  the  Icfs  the  third  number, 
the  Icfs  the  fourth.    This  will  be  made  \im- 
liar  by  an  inftance ;  if  one  degree  of  a  g^cat 
circle  upon  the  earth  be  equal  to  ipcty  imlcs, 
to  how  maayfuch  miles  will  diewhofedr- 
de,  that  is,  to  how  many  fuch  will  three 
hundred  and  fix^  dcgpees  be  equal  I  Heie 
moio  requires  mote,  more  degrees  require 
more  miles.   The  anfwer  is  found,  by  the 
common  rules  of  arithmetic,  to  be  twenty-one 
thou(and  and  fix  hundred  mi  !cs.    To  note  thi* 
down,  without  the  trouble  of  words,  it  is  thus 
done,  1^  ;  60  miles  :  :  360*^  :  21600  miles. 
Tims  is  all  this  exprefled  in  the  compais  of  & 
quarter  of  a  lin^  infteadof  Ipceadii^over  ha]£ 
a  page.  But,  to  ^ve  an  exampleon  die  odiec 
fide,  and  fliew  how  lefe  requires  left,  let  11s 
fuppofe  it  afked,  if  die  moon  goes  through  A 
great  circle  in  the  heavens,  or  360*  in  twenty- 
feven  days,  how  many  degrees  does  ftie  go  in 
one  day  ?    Here  lefs  requires  lefs,  that  b, 
the  lefs  time  of  the  motion  will  ruii  through 
fewer  degrees ;  the  anfwer  will  be  found  to  be 
thirteen  degrees  withafira£Uon  as  part  of  ade» 
gree,  anditmll  benoted  <fowntbiis,  ay  ^aj% 
:  360* : :  I  day  :  j}^.    The  gulden  rule 
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anfwers  the  queftion  in  numbers  proportional^ 
three  being  given,  this  difcovers  a  fourth. 

When  of  three  given  quaiuitirs  the  firft  is 
in  the  fame  ratio  to  the  fecond,  a:>  tiie  iccund 
is  to  the  thiidy  the  (econd  of  die  chcee  is 
termed  a  mean  proportional  betiiten  the  fiift 
and  tliiid;  dnisttvdve  is  a  mean  proportioiial 
between  fix  and  twen^-four;  and  diisaUb 
au^be  e^nefled  In  lines  as  well  as  numben. 

We  have  hitherto  fpoken  of  dire^  propor- 
tion only,  or  of  that  proponion  in  which  more 
requires  more,  and  Icfi  requires  left  ;  but  there 
b  another  kind  ot  proportion,  in  which  more 
requires  \cfs,  and  Ids  requires  more.  This  is 
called  ndpffocal  proportion ;  in  Ihis,  die 
greater  the  diiid  quantity  is,  the  lels  will  be 
diefourdi,  or^onthe  contrarjr,  theleb  is  die 
diird,  the  greater  will  be  the  fourth.  This  is 
explained  in  the  poifing  of  unequal  heavy 
bodies  ;  if  a  moveable  beam  be  placed  upon  a 
fupport,  and  two  weights,  unequal  in  them- 
felves,  arc  to  be  poifed,  or  hung  in  cquilibrio 
on  the  beam,  that  which  is  heaviefl  muil  be 
placed  nearefi  feDthefupport  of  the  beam,  that 
which  islig^iteft  feltheft  from  it,  and  this  in 
an  cxaSt  propoctioa  to  their  weigjhts,  for  the 
more  is  the  weight,  the  lefs  mull  be  the  dif> 
tance*  nnd  dw  kis  die  wei^ic,  die  more 
the  .  diftancc ;  this  is  reciprocal  propor- 
tion. The  fupport  here  13  the  centre  of  gra- 
vity, and  the  dtliance  being  exa£tJy  propor- 
tioned, three  of  the  imnibeib  bciiig  given,  a 
fourth  IS  found  by  the  gpldea  rde  hxmk, 

PROFITS.  A  name  by  which  the  Greeks 
called  a  flar  at  die  feet  of  Gemini  mentioned 
with  dut  confldladon. 

PROTOMES.  A  name  by  which  thofe, 
who  love  untommon  terms,  call  the  coniklla- 
tion  Equulcus,  the  Lcfil.i-  Horfe,  or,  more 
properly,  the  Horft's  head.   It  i>  pai;  of  a 


Greelc  name,  by  which  Ptolemy  has  called  it 
Hippou  Protomcs. 

PROTRAC  i  OR.  The  name  of  an  in- 
ftnunent  ufed  by  adronomers  for  meafuring 
the  quantity  of  an  angle  s  it  is  a  femidicie  of 
brais,  or  fi»ne  odier  materia],  divided  into 
degrees,  and  the  ang^  to  be  meafured  is  to  be 
laid  with  its  vertex  at  the  central  point  of  the 
inftrumcnt,  and  oncof  its  legs  a  fcmidiame-. 
ter  of  it,  the  other  !ea  then  falls  upon  the  fi- 
gures on  the  verge  wnich  marks  the  diftance, 
or  meafure,  the  arc  of  the  circle  contained  be- 
tween them.  It  feffves  aUb  for  drawing  angles 
of  any  quantity.  The  indrument  will  be  de • 
ftribed  at  large  in  die  fixth  volume,  or  appen- 
dix to  this  work.   Seed/klhe  arm  Angl£  itt 

PROTRUGETES.    A  name  given  by  ' 
the  Grcckj,  to  a  bright  liar  in  the  right  wing  of 
the  conltellation  Virgo. 

PTOLEMAIS.  A  name  given  by  many 
to  a  flar  in  die  extremity  of  the  rudder  of  the 

conftellation  Argo;  it  is  the  confpiciiot&  flar 
that  is  ufually  called  Canopus,  and  had  this.- 
name  given  to  it  in  honour  to  Ptolemy  Lagus, . 
one  of  the  £^ptian  fovereigns. 

PTOLEMAIC  SYSTEM.    A  fyftom  of 
the  univerfe,  for'the  explanation  of  its  ieve- 
ral  parts,  and  didr  rdatiohs  to  one  another^  as  • 
laid  down  by  Ptolemy. 

It  was  eaiy  to  perceive,  diat,  of  all  die  pla- 
nets, the  moon  was  that  which  was  neareft  to 
the  earth.  This  could  not  be  unknown,  bc« 
caufe  ever}'  man  faw,  that,  when  {lie  came 
into  the  lame  line  with  any  Itar  or^  li'.nct,  flic, 
intercepted  our  view  of  them,  or  hid  thcin  ; 
nay,  that  fhe  hid  the  very  fun  itfelf  from  our 
fight,  as  was  the  calb^  in  cclipfes  of  the  fiin# 
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It  W.15  evident  from  th*?,  that  the  moon  was 
placed  bcti'  ccn  us  nn  l  thrm,  and  conlcqucntJy 
thnt  llic  moon  was  nearer  to  the  cirth  than 
the  I'un,  the  fixed  ftars,  or  any  o(  \\v^  planets. 

Here  was  a  foil  oblcrvation,  which  could 
not  bur  be  firft,  made>  and  which  fixed  the 
place  of  the  moon,  with  regard  xx>  the  earth, 
beyond  a  doubt;  it  was  foon  after  ;r. rccived 
that  the  moon  hid,  or  edipfed,  certain  planets 
or  flars,  by  conning  before  them  when  viewed 
from  certain  places  at  a  certain  linur,  ai.d  th;it 
viewed  from  oilmr  ri^motL.-  places  at  ihc  fame 
hour,  ftie  was  fccn  at  a  dillancc  Irotu  thofc 
pi  jncts.    They  faw,  that,  from  different  parts 
of  the  eai^,  the  moon  did,  at  the  fame  time, 
correfpond  to  difVerent  parts  of  the  heavens. 
When  an  age  had  gone  thus  far  in  obferva- 
tions,  diey  found  that  there  were  natural  and 
neceflary  confequenccs  of  the  moon's  being 
nearer  to  the  earth  than  thofc  planets ;  but 
rot  only  this,  they  dircovcrcd  tiiatthele  difFer- 
entes  would  be  great  in  proportion  to  that 
ncATnels  \  they  law  them  very  great  with  re- 
^d  to  the  moon,  and  very  fmdl  with  regard 
ID  the  other  planets  i  indeed  they  Teemed  al- 
moin* or  altogether,  infenfible  with  regard  to 
thofc  while  they  were  fo  very  great  with  rc- 
|'pc<5t  to  the  moon :  they  therefore  perceived 
that  the  moon  was  not  only  nearer,  but  a  \^^{\ 
deal  nearer,  to  the  earth  than  any  of  thofc. 
They  obferved  fartlier,  that  her  particular  mo- 
tion was  very  quick  in  comparifon  with  that 
ofany  other  of  the  heavenly  bodies,  and  it  was 
loon  after  determined,  that  the  more  ilow  the 
jnotion  of  any  planet  appeared,  in  comparifon 
with  that  of  the  others,  the  more  remote  was 
that  planet  from  the  cnrth. 

The  place  <  f  tlie  ir.oon  had  been  thus  afccr- 
taiurd  in  thcfc  early  times,  and,  aft-r  it,  th;it 
of  the  reft  of  the  planets.  Tliey  placed  Alcr- 
cuty  next  above  the  moon,  becaufe  his  motion 
was,  next  to  that  of  the  moon,  quidcerdian 
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that  of  ar.y  of  the  other  pl.iacts.  Tlic  earth 
was  their  immoveable  point.  I  hey  had  thus 
placed  the  moon  as  making  its  revolution 
nearcfl  to  it,  and  Mcrcur)'  as  turning  round 
it  in  a  fphere  behind,  or  fomewhat  fardur 
diftant  than  that  of  die  moon.  Next  to  Mer- 
cury they  placed  Venus,  then  the  fun,  and 
then,  at  farther  diflances,  Mars,  Jupiter,  and 
Saturn.  Each  of  thcfc  they  placed  in  apaiw 
ticul.ir  fplierc,  which  they  called  by  its  name, 
the  Ipherc,  or  heaven,  or  Mercury,  of  Mais, 
of  Saturn,  and  the  rell. 

As  to  the  fixed  ftars,  they  foon  found  thefit 
to  be  very  different  from  the  planets ;  their 
motions  being  lb  extremely  flow,  in  compa- 
rifon of  that  of  die  planets,  they  placed  them 
in  a  peculiar  fphere,  which  they  called  the 
eig^dt  heaven }  this  they  fuppofcd  to  be  placed 
at  a  vail  diilance  beyond  the  fpheres  of  the 
moll  remote  of  the  others  i  and  they  jrave  to 
this,  and  to  all  the  others,  a  common  mouon 
which  turned  them  all  completely  rourul  the 
earth  in  th.c  Ipacc  of  lour  and  twenty  hours. 
I'his,  they  faid,  was  eflefied  by  what  they 
called  the  primum  mMU»  , 

Thofe  three  planets,  which  they  placed,  in 
their  fyftem,  beneath  the  fun,  or  between  the 
fun  and  the  earth,  they  called  the  infinior 
pb.nets ;  thcfc  were  the  Moon,  Mercury,  and 
\  enus ;  and  the  other  three,  whk  h  they 
placed  ..l).ne  the  fun,  they  ctlkd  the  lupcrior 
plajieti  i  thcic  were  J»Iari>,  Jupiter,  and  iLi- 

turn.  The  revolution  of  the  fun  about  the 
earth,  in  die  fame  manner  as  that  of  the  mooii) 
was  rqnefented  by  excentric  cirdes,  wlucfa 
diey  faid  thefe  planets  formed  bjr  dieir  motioiis 

round  the  earth;  and  thcfc  motions  they  diftin- 
euifliLd  by  the  name  offfrnoJhal  mtimi.  With 
regard  to  the  other  planets,  they  reprefented 
theirs  by  menns  of  an  cxcentric  circle,  v.'hich 
they  called  dfjaenty  on  the  cu*cumftreiKc  oi 
which  there  was  placed  the  centre  of  an  cpi- 

c}tle. 


Digitized  by  Google 


P  T 


P  T 


cyde,  whkh  ran  throu^  this  circle  by  a  pe- 
riodical motion,  performed  during  the  time 
that  the  planet  was  defcrlbing  its  cpicyi-lc,  by 
a  much  fwifter  motion,  in  I'uch  manner, 
that  the  centre  of  the  epicycle  performed  its 
revolution  upon  its  excentric  in  the  fpace  of 
thirty  years,  (bat  of  Jupiter  in  twelve  years, 
aiid  that  of  Mars  in  about  two  years,  while 
the  planet,  placed  on  its  epicycle,  ran  over 
the  ciicumference  of  diat  epicycle  in  one 
year. 

It  was  in  this  manner  that  men  at  firfl  ex- 
plained the  motions  of  the  planets,  and  their 
ditferent  dillance^  trom  the  earth ;  and  for  this 
rcafon  they  feemed  to  go,  at  hrll,  accord- 
ing to  the  courfe  of  the  figns,  with  a  very  ra- 
pid moti6n,'  which,  by  degrees,  grew  flower 
and  0ower,  dll,  at  a  certain  time,  it  became 
fcarce  perceptihle;  and,  after  this,  it  became 
retrograde,  or,  they  moved  backwards ;  after 
which  they  became  ftationary  again,  or,  for  a 
certain  time,  feemed  to  have  quite  loft  all 
motion  ;  and,  attcr  this,  continued  their  courfe 
in  their  firftdirecftion. 

As  to  Mercury,  and  V  cnus,  they  were  of 
opinion,  that  the  centre  of  their  epicycle  was 
one  line,  whidi,  bdi^  drawn  from  fSbn  centre 
of  the  earth,  palfed  veiynear  the  centre  of  the 
fun  ;  and  that  Mercury  could  depart  to  fonie' 
diftance  on  one  fide  or  the  other  of  this,'  and 
Venus  alfo  to  a  larger  diftance,  with  regard 
to  the  earth.  They  allowed  Mercury  a  dif- 
tance  of  twenty-eight  degrees,  and  Venus 
a  diftancc  of  forty-eight. 

They  gave  therefore  to  Mercury  and  to 
Venus  am  apparent  periodical  motion,  which 
wias  very  little  difierent  from  the  apparent  mo- 
tion of  the  fun,  while  thofe  planets,  however, 
made  ibeir  revolutions  about  their  epicycles, 
in  a  manner  veiy  different  the  one  from  the 
other. 

To  rcprefent  the  different  diftances  of  the 


planets  amongft  one  another,  they  fuppofed 
tliat  the  leart  diitance  of  a  fuperior  planet  ex- 
ceeded, but  very  little,  the  greateft  diftance  of 
its  inferior  j  and  having  determined,  with  re- 
gard to  each  planet,  the  proportion  <tf -its  kaft 
diftance  to  its  greateft,  which  was  the  refiilt 
of  a  compofition  of  its  motitms,  they  ^ve,  to 
the  orb  of  eadi,  all  the  dticknefs,  or  depdi, 
that  this  compofition  required. 

Finally,  in"  order  to  explain  the  inequality 
of  the  true,  or  apparent  motion  of  the  planet-, 
Ptolemy  fuppofed  that  the  fun  had  an  equal 
motion  alonw  the  circvunfcrence  of  a  circle 
excentriL  to  the  earth,  and  to  this  he  l»ad  given 
an  excentricity  fofficient  to  reprefent  all  cho 
apparent  inequality  of  the  motion  found  in  his_ 
revolution. 

With  regard  to  all  odder  plands  ho-  ima* 
gined,  that  the  movement!  of  tbe  centre  of 

the  epicycle,  round  about  the  excentric,  or 
deferent  circle,  was  equal,  and  particularly 
that  it  \v:x'i  always*  Howcr  in  the  apot^ee  of  the 
planet,  and  tafter  in  the  perigee  ;  he  reduced 
this  to  2n  equality,  by  reduciiig  tlie  niovemcnc 
of  tlic  centre  of  the  epicycle  to  a  puitit,  taketi 
in  the  line  of  its  apogee,  diftant  from  die 
centre  of  the  earth  double  the  excentricity  i  for 
if  he  had  placed  tbe  centre  of  the  excentrici^ 

'of- the  planet,  as  diftant  from  the  earth,  as. 
the  centre  of  its  mean  motion,  the  variation 
of  the  bignefs  of  the  epicycles,  feen  from  the 
earth,  would  have  been  evidently  too  hrj^e. 
Thus,  die  excentricity  of  thtir  mean  motion 
was  divided  into  two  halves  by  tiie  centre  of 
the  excentric. 

Thu  is  the  Qpftem  called  the  Ptolemaic, 
and  attributed  to  Ptolemy  for  die  inventor;  it 
coft  him  pains,  and  it  is  not  without  inge- 
nuity ;  but  what  is  to  be  expected,  when  the 
principles  on  which  men  fct  out,  arc  falfc  f 
This  would  pretty  regularly  account  for  the 

I  appcanuice&  of  the  playlets,  provided  one  gives 
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to  Mercury  and  Venus  the  fame  ejBCtttricUy 
with  the  fuii,  and  makes  them  move  on  epi- 
cycles, the  centre  of  winch  is  Ucde  diftant 
fiom  that  of  the  fun:  and  if,  with  npnd  to 

the  fuperior  planets,  we  place  them  on'  efri- 
cyckh  the  ^midiameters  of  which  are  equal 
to  that  of  thf  diftancc  between  the  fun  and 
the  earth  :  fuch  was  the  account  of  things  re- 
ceived for  many  ages.  On  what  a  different 
footing  all  things  appeared  when  the  firft  point 
was  determined  rightly,  and  the  Am  placed 
•in  the  centre^  will  be  leen  under  the  aiticlc 

COPBANICAN  SySTBM. 

FUGNANS.  A  name  by  which  tome  of 
Latin  wriien  have  called  theconflellation 
Hercules.  Thqr  do  not  mean,  by  calling  it 
a  man  fighting,  to  perpetuate  the  opinion  of 
his  combat  with  the  Hcfj>erian  Dragon,  but 
follow  the  fyftem  of  thoie  among  the  Greeks, 
who  faid  it  was  Hercules,  fpent  with  toil, 
and  covered  with  wounds,  in  his  Ligurian 
conflid,  after  his  arrows  were  all  wafted. 


praying  to  Jupiter  for  ftones  to  throw  at  hU 

OHfflicS*  AfHfiKCVLBS. 

PUTEUS.  A  name  bf  which  fbnie  have 
called  the  conAelhrtion  Am^  the  Ahv.  We 

meet  with  it  in  fomeo^  the  old  Latin  writni, 
and  in  (one  late  ones,  who  love  odd  tenns. 

P YR A  MME .  A  name  by  which  we  find 
the  conftcllation  Ara,  the  Alt.ir,  called  in  the 
writings  of  fome  who  arc  fond  of  uncommoa 
words  i  it  is  one  of  its  old  Greek  names. 

PYROIS.  A  name  by  which  many  of  the 
old  aftronomical  writers  txpnk  the  planet 
Mars.  The  word  %ii6es  fiery.  Ilfais  has 
a  ruddy  look  in  the  fldes,  by  which  he  isdif- 
tinguiihed  from  all  the  other  planets,  and  Ais 
being  the  moft  obvious  of  his  charadcrs,  and 
confpicuoiis  to  all  eyes,  was  the  origin  of  his 
denomination  in  fcvcral  languages.  The  names 
Azur  and  Azcr,  by  which  man/ call  this  pla- 
net, fignify  alfo  fire. 
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OUADRATE.  A  mnw  o^ooe  tfdtt 
afpeOs  the  pbnett  and  codlelb- 
tionSf  uadBF  fAidij  loootdny  to  di8  oM 
doOriiMt  «r  aftidogf,  had  a  pccuUtr 
floqnBdaa»  and  a.  power  of  influoidiigiub- 
limaiy  things.  Tlut  i*  die  Latin  term  for 
that  a^ie^it}  which  wc  f.nd  mentioned  under 
the  name  of  Tetragonos  among  the  Greeks  ; 
znd  it  is  that  afpetft  in  which  the  planet  and 
the  coaiLellauon  are  at  ninety  degrees,  or  a 
quadraat  of  a  circ'.e,  diftant  from  one  an- 
other. 

The  aibology  and  aftronomy  of  the  antlents 
were  blended,  in  fbch  a  manner,  together, 
that  wemnftcxpeftto  hear  of  Ae  one  widi 
the  oflier,  and  to  meet  with  ihe  terms  of  the 

one  in  all  the  books  ^at  treat  of  the  odier. 
The  afpe^  were  five  in  all :  befide  this  of  the 

quadrate,  or  tctragone,  there  were  the  con- 
junction, the  oppofition,  the  fcxtilc,  and  the 
trinr.  In  the  firft  of  thefc,  the  planet  and 
conitellation  v  rre  together,  and  in  the  fecond 
they  were  at  half  the  circle  diftance,  in 
the  third  they  were  at  only  fixty  degrees, 
and.  in  the  laft  at  twice  diat^  or  one 
hundred  and  twenty  degrees  diftant;  in 
lb  few  words  is  the  whole  dofirine  of  aij»e£b 
comprifed.  In  whtchfoever  of  theie  xidations 
the  ftar  and  the  plartet  ftood  to  one  an- 
other, the  antients  fuppofcd,  that  they  fhed 
a  peculiar  influence  reciprocally  from  one  to 
thcothtr,  or  had,  as  they  cxpreiied  it,  mu- 
•  Voi..  I. 


toal  ndiatioma  sod  co-opented  c^ether  in 
the  power  that  they  exerted  over  human  af> 
fiuia  i  all  due  is  jaigpn  and  non&nfe.;  but  it 
is  a  jargon  that  occurs  fe  frequently,  even 
in  good  writers  among  the  antients,  that  it 
is  ncccilaiy  to  be  explained. 

QUADRILA'mAL  nCURE.  A  term 
ufed  by  gBaaetridans,  and  fiom  diem  bor- 
rowed  by  die  aftroiiomer»  to  expiefi  any 

figure  which  has  four  fides,  be  they  equal  or 

unequal.  If  the  oppofite  fides,  or  the  oppo- 
fite  angles,  arc  unequal,  it  is  then  a  trapcfium.' 
If  a  quadrilateral  figiure  have  its  oppoiite  fides 
parallelled,  it  is  then  a  parallellogram.  If  the 
parallellc^ram  have  all  its  fides  equal,  and  all 
iti  angles  right  ones,  it  is  then  called  a  fquaroL 
If  a  paralldlogram  have  only  its  oppolhe  fides 
equal,  and  all  its  at^^  right  ones,  it  is  then 
a  redlangled  parallellogram  j  this  die  niathc.* 
maticians  fometimes  call  funply  a  re£bnglc. 
If  a  parallellogram  has  all  its  anc'les  oblique, 
and  all  its  fides  equal,  it  is  then  called  a 
rhombus.  If  all  the  angles  of  a  parallellogram 
arc  oblique,  and  only  theoppoiitc  fides  equal, 
it  Is  then  called  a  rhomboide. 

Thefe  aiv  the  principal  kinds  of  paraDdlo- 
g^fanns  mendoned  hf  the  aflionomical  writers^ 
and  the  method  which  is  ufcd  to  maih  diens 
by  way  of  diftin<5tion,  and  for  the  more  eafy 
refeiring  to  their  fcvcral  p?.rts,  is  by  placing 
four  diftincl  lett-rs  or  marks  of  any  other 
kind,  at  the  ioui  corners.  Sometimes  it 
LU  i» 
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is  mentloncd  only  by  two  letters  placed  at  the 
two  oppofitc  corners. 

It  will  be  often  ncccfla.iyj  in  aftronomical 
takulations,  to  meafure  the  quantity  in  the  pa- 
rallcUograins.  This  canonlybedoiicntionany, 
hf  coiifidering  what  is  tbe  principle  of  the 
poralkllognuny  aiid  in  what  manner  it  is  ge- 
nerated, or  formed  j  this  will  be  calilv  under- 
ilood  from  the  courfe  of  the  right  line  that 
begins  it.  A  rii^ht  line  is  firft  to  be  ftruck  of 
any  given  Icn^ith,  fuppofe,  for  inltiricc,  fiX 
inches ;  a  iccond  right  line  is  then  to  be 
ilcuck,  which  ii  to  ftand  at  right  angles  wiA 
the  firft :  tbe  lirft  of  thefe  lines  is  called  the 
aiiigent,  and  the  fecond  ^deferibent.  When 
ive  have  got  ihufc  far,  in  order  to  form  the 
parallellogram,  the  fecond  right  line,  or  dc- 
fcribcnt,  muft  be  carried,  or  moved,  fo  as  to 
be  all  the  while  pjxallel  to  itfeif  in  its  firft 
fituation,  along  the  dirigent.  When  the  dc- 
cribcnt  has,  in  thii.  manner,  moved  from  its 
lituation,  which  we  will  call  the  top  of  the 
iigure  to  the  bottom,  and  has  Aen  made  a 
panJlel  line  s  die  furface  wlncb  it  has,  in 
that  courfe,  pafled  over,  or  defcribed,  is  a 
^aralleUogram. 

When  we  have  thus  regularly  informed  our- 
fel\'es  of  the  generation  and  origin  of  the  pa- 
lallellogram,  we  {hall  very  cafily  fall  upon, 
and  ptrfc£llv  conceive  the  method  of  taking 
the  quaiiLitics,  or  iiKaiuring  fquares  and  rcck- 
angles.  I  have  given  die  length  die  firft 
right  line,  or  the  dir^nt,  at  fix  inches,  let  us 
fuppofe  the  length  of  the  defcribent,  or  Iccond 
.line,  four  inches.  Let  this  delcribent,  be- 
fore its  motion,  be  divided  into  any  number  of 
equal  parts,  fuppofe  four,  and  the  dirigent, 
which  fpcAin:;  of  a  re(£langle,  or  fquare,  as 
the  figure  to  be  deftribcd,  muft  ftand,  ns  al- 
ready obfen'cd,  at  right  angles  with  the  other, 
i;:to  as  many  of  the  like  parts  as  it  conUiins  i 
ilus,  according  to  the  proponion  of  the  two 
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given  lines  to  one  another,  will  be  fix.  It  ts 
after  this  diviiion  is  figured,  or  marked  out, 
upon  the  lines,  that  we  are  to  begin  die  mo- 
tion  of  die  deferibent,  and  dib  wSH  peifefl^ 
explain  the  fonnadoo,  and  dwmeafimtioa  of 
the  figure  at  the  fame  time.  We  now  pot 
the  deferibent  into  motion  upon  the  dir^nt. 
When  it  hai  moved  one  inch,  let  us  ftop,  and 
we  (hail  find  the  furface  defcribed  by  it  to  be 
foui"  inches,  that  is,  it  will  have  moved  the 
length  of  one  of  its  diviliom, which  being  inches 
in  this  figure,  the  fi>ttr  wQl  be  coni^ned  in 
the  %;itfe  in  one  raw.  When  we  have  iio- 
derftood  diis,  let  us  continue  its  noina  one 
inch  iaidier,  it  will  then  have  taken  in  juft 
four  more,  and  the  quantity  thus  taken  in  hf 
the  motion  of  a  deferibent  of  four  inches  up- 
on a  dirigent  of  fix,  will  be  eight  fquare  inches ; 
let  us  now  continue  its  motions  over  doubic 
the  fpacc  of  cither  of  the  laii  remains,  it  wUI 
then  have  defcribed  a  line,  equal  to  its  own 
original  length.  The  tefult  of  tbb  is  a  figure^ 
defcribed  by  a  ddcribent,  upon  as  much  of  a 
dir%ent.as  is  equal  to  its  own  length,  and  the 
refult  is  that  figure  which  is  cslled  a  fquare  : 
and  the  maefure  of  this  follows  naturally  from 
the  knowledge  of  the  length  of  the  deferibent, 
and  the  courfe  of  its  motion.  If  in  moving 
one  inch  it  had  defcribed  a  furface  of  four 
inches,  and  in  two  inches  of  eight,  it  muli, 
in  the  bcino;  carried  four  inches,  have  taken  in 
a  furface  of  four  times  four,  that  is  of  fixtcca 
fquare  inches  i  this  is  in.  really  what  It  has 
done;  and  die  fquare  figure  which  we  lee 
thus,  does  indeed  contain  fixteen  iquaie 
inches. 

But  we  are  to  remember,  that  the  dirigent 
affoids  yet  fomc  farther  fpace,  and  the  deferi- 
bent may  be  moved  along  this  :  let  us  purfuc 
its  courfe,  in  order  to  underAand  the  tbrma- 
tioa  and  quantity  of  parallellograms,  that  are 
mofe  in  their  conlexus  than  fqua^es.  TlK>fc 
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ftvenl  at  whkh  we  ftopped^  of  one 
inch,  and  of  two  inches^  and  dua  which  we 
pafled  over  of  dine  inches*  havti^  ddcribed 

jparaliellogramS)  vAudi  were  lefs  in  their  con- 
tents dian  £|uaies,  we  have  feen  the  defeat 
nnd  the  medium  ;  let  us  confidcr  the  cxcefs. 

From  the  refting  place  of  four  inches,  we 
will  fuppofc  we  have  moved  down  the  dcfcri- 
bent  at  once  two  iiiore,  that  is,  to  the  whole 
length  of  the  dirigent,  for  it  were  multiplying 
worIs  unneoeflariljr  to  flop  at  five :  when' 
the  defccibent  has  moved  die  whole  leng^  of 
the  dirigent,  there  is  a  rcdang^e  delcribed, 
which  is  half  more  than  a  fquare,  and  its 
contents  accordingly  arc  not  four  time«;,  but 
lix  times  four,  that  is,  twenty-four  fquare 
inches. 

Whenfocver  therefore  we  have  a  muid  to 
neafam  e  nibp^i$^  or  find  the  quantity  of 
ica  aiea»  die  raediod  it  to  meafine  two  con- 
^^pionafidcaof  flti  a  top  andafid^  or  a  fide 
andahottons  we  are  to  enquire  nHuit  Mim- 
her  of  inches  each  fide  contuna }  when  dits 
is  obtained,  there  is  no  more  necefliuy  than 
to  multiply  the  one  number  by  the  other,  or 
the  number  of  inches  on  one  fide,  by  the 
number  of  inches  in  the  other,  and  the  pro- 
duct is  the  quantity  or  fpacc  rcquu-cd.  i  o 
inftancein  die  given  %ure,  fix  indies  are  con- 
tained in  the  dirigent,  and  four  in  the  deicri- 
bent  of  the  left  flMnttoned  redai^e,  fix  are 
to  be  multiplied  by  four,  and  the  produce  is 
twenty-four,  which  is  the  number  of  inciics 
in  the  reihmgle.  If  indead  of  this  rc^^angle 
cf  unequal  dimenfions,  we  were  to  have  com- 
puted the  quantity  of  that,  which  is  every 
way  of  equal  dimenfions,  that  is,  the  fquare  ^ 
all  the  fides,  being  e^ual,  the  multiplying  the 
inches  in  ai^  one.  hf  thofe  in  any  <>dier, 
^vca  the  quantityf  in  this  a  fide  being  four 
inches,  and  a  top,  or  bottom,  four  inches, 
iont  i«  to  be  multiplied  by  four,  and  the  pro- 


do&  it  fixteeny  whidi  is  the  number  of  Iquare 
inches  in  the  area. 
This  method  of  rxprcffing  the  quanti^ 

in  the  area  of  a  figure  is  not  limited  to  thr 
fquarcs  and  reclanglcs, '  of  which  \vc  have 
hitherto  been  fpeaking.  The  quantity  c  f  all 
plain  figures  whatfocvcr,  as  circles,  triangles, 
and  die  like»  is  exprefled  in  ^uare  fe^,  fquare 
inches,  and  other  meafures ;  nor  is  the  con^* 
putation  limited  to  plane  furfaoes;  but  the 
convex  and  concave  axe  meafured  in  die  fame 
manner;  hut  tb  exfdain  the  method  of  vloii^ 
this  would  be  foreign  to  the  purpofc  here ; 
what  concern?  aflronomy  will  be  perfcclly 
underftood  by  thcfc  familiar  inftances,tbe  rcil 
belongs  to  the  mathematics,  ice.  ' 

When  we  enquire  into  die  nature  of  that 
varie^  of  paraUeUograms,  which  have  been 
already  defttibed,  we  fluU  find,  all  fucb  as 
have  equal  bafes,  and  equal  peipendicolar 
heights,  whether  they  be  oblique  ai^ed,  or 
re6bngles,  are  equal.  This  is  a  propofitlon 
of  Euclid's,  and  the  refult  is  evident  and  im- 
portant, it  gives  notiiing  lefs  than  the  ablo- 
lutc  method  of  mcafuring,  or  finding  the  area 
of  ajiy  oblique  angled  parallcUogram  i  for  it 
is  plain  from  the  propofition,  that  if  we  mul- 
tiply die  bale  by  die  perpendicular  height,  the 
produftis  the  area,  or  Ipace,  contained.  Thus 
itisintbepcopofidons  of  this  happy  fiaence, 
thqr  aie  all  eafy  in  dieir  principles,  and  th^ 
all  introduce  one  another. 

When  a  flrait  line  is  drawn  from  one  coma: 
of  a  parallellogram  to  the  oppolitc  corner,  that 
line  is  called  the  dingonal  of  a  paraiiellogram. 
If  a  line  of  this  kind  be  drawn  from  tiic  uppcr 
comeron  the  right,  to  the  lower  on  the  left, 
orfiom  tfaeoppofites,  it  h  equally  adiagcmal, 
and  diis  diagonal  divides  the  paralleUogram 
into  two  equal  halves,  thefe  halves  are  trian- 
gles, and  thcfe  triangles  are  equal  to  one  ano- 
ther.   It  is  fecn  dierefore  by  dits,  that  every 
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triangle  is  the  half  of  a  parallellogram,  which 
has  the  fame  bafe,  and  fiune  perpendicular 
ha^mL  From  hencecomes  a  ooiift(|iieiKe  of 
ibme  iinpoftance.  To  find  the  trian^e  of  an 
aica>  nothing  more  is  necdTary  than  to  mul- 
tiply die  number  of  inches  in  the  bafe  by  thofe 
in  the  perpendicular  height ;  the  confequcnce 
is  e'.idcnt  from  the  propofition*!  already  laid 
down.  The  rcfult  of  this  niukiplicacion  is  a 
product  which  gives  the  area  of  that  paral- 
leilogram  of  which  dietriai^  in  queftion  is 
one  half,  and  the  taking  half  the  fiim  ia  die 
area  of  the  triangle.  'It  is  thus  that  Ainp, 
the  moil  evident  and  faoiIliar»  introduce 
conckifions  to  th?  young  ft-ident  uncxpcdled 
and  important.  Many  of  the  propofitions, 
laid  down  under  this  head,  arc  fo  felf-evident, 
that  It  fcLmt'd  'almoft  unncceflar)'  to  name 
them,  but  it  is  the  way  to  have  them  remem- 
bered, and  the  moft  obvious  of  diem  has  its 
ufe  in  the  ftudy,  and  will  haiSbmc  the  per- 
fon,  who  has  not  tead  die  mathemadcs,  to 
die  condufions  in  the  femal  articles  which 
concern  the  molitnis  and  magnitudes  of  the 
planets. 

QUANTITY.  The  aftror.omer  borrows 
this  term  from  the  mathematician,  and  cx- 
preHcs  by  it  tlie  iuojett  on  which  mathcma- 
ticsl  reafiming  is  originally  employed.  He 
imdcfftandsy  by  thaterm  <|itanli(ys  every  diing 
which  can  be  an  dfajed  of  enquiiy  as  to  de- 
pee,  any  ttiiiig  in  ^^eakin^  or  diinldng  of 
m^icfa,  men  may  enquire  how  great  it  is,  or 
how  much  there  is  of  it.  Thus  time  and  fpace 
came  under  the  denomination  of  quantity,  as 
alfo  magnitude,  weight,  number,  motion,  and 
many  other  properties,  adjun£h  and  aiie^ions, 
which  we  look  on  as  belon^ng  to  material  be- 
gigk  AU  thefe  are  confidcred  under  the  de- 
nombation  of  quantity,  and  dwnce  beoome 
die  iDbjcfb  «f  ttuit     of  irftronomical  ditqui* 


fitions,  vdnch  are  biikoit  the  foundation  of 
die  madiemadcs. 

•  Quantity  is  ablbhile^  hot  die  dffignaitoirf 
diat  quantity  vaxies,  and  one  kiiMl  of  it  may, 
on  many  occafioM,  be  defenbed,  or  wrppaicd 

by  another,  and  this  with  great  comTnience 
ajid  advantage.  It  is  on  this  phaciple  that 
numbers,  which  arc  one  kind  of  quantity, 
and  are,  of  all  the  kinds,  moil  manageable  aiKi 
ready,  will  ferve  to  exprcfs  all  other  kinds  of 
quantity  uphidbever;  iqd  tlntt  an  iftfiniM 
dealof  bbourand  intikacy  is  ftved  hi  calcu- 
lations.  For  a  ftmiliar  eilamfile^  iffNthawe 
occafion  to  compare  together  the  weight  of  two 
maflcs  of  meal,  the  weight  of  the  one  of  which 
is  juit  double  to  that  of  the  other,  it  will  be 
eafy  to  exprefs  the  weiri;ht  of  the  greater  by 
the  number  iix,  and  that  of  the  leflirr  by  Lhc 
number  three ;  and  thus  the  ufe  of  two  liuie 
figures,  wUefa  take  up  kmOe  an^  vo^  and 
are  aaade  fPidtout  trouble,  fluids  in  di«  fdace 
«f  naagrmds,  and  at  die  fiMw  ciiM  ooBifegra 
the  oompapfon  man  deaify. 

This  will  ferve  to  fhew  bow  the  different 
quantities  of  heat,  light,  n^xion,  andwhatfo- 
evcr  elfe  ihali  be  needful  to  note  down,  may 
be  cxpreflcd  by  coirefpondent  numbers,  a 
pnti^tice  of  endlefs  ufe  to  the  calculator,  and  the 
fervice  of  great  cafe  and  pcrfpicuity. 

Aldiough  nunbaa  ate  dius  happily  caku- 
Jated  for  expiding  all  kinds  of  quantity,  yet 
it  is  notjonmbcrs  alone  that  the  utOityii 
confined.  It  will  be  expfauned  beieaAer  hoi» 
near  a  relation  there  b  between  Hnea  and 
numbers  in  the  dof^rtnc  of  fquare  noBibaS 
and  their  fquare  roots ;  a  fide  of  a  (quare  an- 
fwcring,  in  all  refpeds,  to  a  root  of  the  fquare 
number.  On  this  occafion  we  may  obfcrve, 
that  all  kinds  of  quantity  may  be  cxprciTed  by 
linesasupcfiasbynumben.  If  it  be  nece{&ry 
to  defcribe  a  fmgle  day,  I  may  do  it  by  aline 
of  aceitain  g^vot  leiigtfa,  dMtiaie  of  two  days 

will 
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.«ffl  hUhetk  intdliyblx  expreOed  by  « line  of 
the  rame  Ibnn  twke  a»  long,  thttof  a  weak 

hf^at  feven  times  To  locigi  and  lb  on.  The 

form  and  difpoiition  of  lines  maj  be  varied  on 
this  plan  to  ink  all  the  variety  of  occaftons./ 
Thus  diflcreiu  quantities  may  be  cxprcflbd  by 
fquares,  or  redtanglcs  of  diiicrcnt  magnitude. 
Aiid  in  this  manner  we  become  able  to  com- 
pute anj  quanii^,  neod&ry  to  be  known, 
tiro  leveral  ways,  andbytheaffiftanceof  two 
fevendarti*  Whendua  isdoneby^uieiy  it 
b  arithmetic  that  tmaon  when  by  lines, 
re£bi^€S,  or  fquares,  or  the  like,  it  is  effected 
by  geometry.  Whether  the  quantities,  under 
confideration,  be  reprcfcntcd  by  numbers, 
lines,  or  fquares,  wc  may  equally,  with  eafc 
and  certainty,  compute  by  thofe  numbers, 
linei»  or  fquares  ^  aiid,  by  diat  conqpMMiQn, 
we  fluU  learn  die  thing  fought,  which  as  the 
propoctions  of  Aele  quantilks  to  one  another. 

Qipantities,of  whatii9eve(rkind,  are  conceived 
as  conJiffijigof  diiFerent  parts,  thefe  arefuch  as, 
being  repeated  a  certain  number  of  times ,  v.  i  1 1 
produce  the  whole  quantity,  or  clfe  they  are 
iiich  parts  as  cannot,  by  any  repetition,  pro- 
duce the  whole  quantity.  1  he  former  kind 
are  called  the  diquant  parts  of  a  quandiy,  and 
the  o^ietSy  or  dio&  which  canm^  by  any  re- 
petitiony  be  made  to  produce  the  whole  quan* 
laXf^  are  called  its  aliquant  parts.  This  will  be 
better  explained  in  regard  to  numbers  than  to 
any  other  fpccics  of  quantity.  Three  is  an 
aliquant  part  of  twelve,  becaule  three,  repeated 
a  certain  number  of  times,  namely,  four,  will 
mealurc  the  whole  quantity,  or  produces 
twdve,  four  dmes  diree  being  twelve ;  on 
tbciune  principle,  four,  is  alfe  an  aliquant  part 
^twdve,becaiilea  lepcattdtiiiee  ttDWs,it0iea- 
liixcstheiidlqiiandtyi  oatliecontraiy«  fiveis 
an  aliquant  part  of  twelve,  for  being  rqxatcd 
twice,  it  produces  a  le(s  number  than  twelve, 
namely  t  ten,  and,  being  repeated  dircc  timc». 


it  pvodyca^gpcaternttmbec  than  twelve,  heii^ 
fifteen.  There  hcu^.tberefore  no  number  of 
times  under  which  fi/e  being  Mpeatsd  ^ritt 
produce  twelve^  five  is  not  an  aliquant  part*  but 

an  aliquant  part  of  the  number  twelve.  In  the 
fame  manner,  a  line  of  a  foot  long  an  ail- 
quot  part  of  a  y;irJ,  but  a  line,  of  cJcvca 
inches  in  length,  will  be  an  aliquant  part  d  a 
yard,  becauie  no  number  of  times  repeating 
it  oonldoiake  it  ffieafiire  the  exatQ  quantity  of 
tiieyard. 

Quantities  cmmenfwnAU.  This  is  a 
term  ufed  by  ailronomers  in  the  fame  fenfe 
with  rational  quantities ;  its  purpufc  is  to 
exprefs  ufu  rw  t  numbers  or  <]uaniiticf,  with 
regard  to  which  a  third  nunibcr  or  quantity 
can  be  fouiul,  which  is  the  common  meafure 
ofdMsnhodL  Thus  die  nuodier  two  is  a 
eoamwn  mealiwe  to  four  and  twelve,  and  three 
is  a  common  number  to  nine  and  fifteen. 
Indeed  when  wc  l^ieak  of  numbers  in  tlic  ge- 
neral fcnfc,  they  are,  ftiiiSlly  fpeaking,  all 
commenfurable,  becaufe,  being  formed  of 
units,  an  unit  is  a  common  meafure  to  them 
all ;  luch,  as  fpcak.  of  certain  numbers  as  in- 
commenfurublc,  exclude  the  ufc  of  the  unit  j 
but  this,  though  neceflaiy  to  be  explained,  is 
making  too liee  with  termsin  the  ufe.  As  to 
quantities,  all  that  are  commenfiuable  may 
be  cxprefled  by  numfaecs. 

QuAKTiTiES  irtLomrrunfurahlc.  Such  quan- 
tities as  have  not  any  common  meafure  -y  theic 
cannot  be  exprcflfcd  bv  numbers,  as  thofe, 
•  which  arc  tommeiUurable,  may.  For  m- 
ftance,  die  fids  of  a  Iquarc,  and  the  diagonal 
of  die  iame  iquare,  are  incommenfurable  quan* 
titles,  for  tbneitnomeafiire  common  tobodi. 
Thefe  ate  alio  called  Jkrd  ^tmndtus, 

QuAKTlTY  ^ M  AilgU*  Is  the  ^ace formed 

by 
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l>7  the  openii^  of  two  ftnilt  lines  which 
•rejdjied  in  a  point.  This  ia  not  owing 
to,  or  determined  hv,  the  length  of  the 
legs,  but  only  by  the  degree  of  their  open- 
ing. This  is  fartbtr  tKffmmd  under  thetfrm 
Angle. 

•  •  > 
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QUIVER.  One  ofthc^VablanconfteO*. 
Uons  i  it  liancl3  in  the  place  of  (ho  Qitdas 

Sagittcary.    The  Arabians  were  forbiddca,  by 

their  religion,  to  draw  any  human  figtirc, 

they  give  only  the  Quivcf  in  the  place  of  tk 

Archer, 
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RADIUS  ftOnk^  Mtl^ihi  Smi- 
dmmUr^aCM,  A  ftnil  line  dntwn 

ffotn  any  part  of  the  circumference  to  the 
centre,  and  continued  no  farther.  The  word 
circle  is  a  term  borrowed  by  the  aflronomers 
from  the  mathematicians,  and  exprcfling  any 
quantity  of  furface,  that  is  of  magnitude,  ex- 
tended in  length  and  bicadch,  and  circum- 
fcribed  widitn  a  figure,  all  part*  of  whofe 
ciicumfereiice  at«  at  an  equal  diftance  bom 
iocentRi  this  round  figuie  is  caUfid  a  circle} 
it  is  formed  by  fixing  one  end  of  a  line*  and 
dmriag  tlie  other  round  till  it  return  to  thc 
point  from  whence  it  fet  out.  In  this,  the 
point  where  the  fixed  end  wns  placed,  is  the 
centre  :  and  the  curve  dcfcribcd  by  its  mo- 
tion, is  the  circumference  of  that  circle.  If 
a  ftrait  line  be  drawn  any  way  ilirou^h  the 
centre,  and  terminated  at  each  end  at  Ae  cir- 
citmfierenGe  of  this  figure,  this  finut  line  is 
a  diameter  of  tliis  circle}  ever  lb  many  dia- 
meters may  be  drawn  acrofs  the  fame  circle, 
the  only  rcquiflte  to  conilitute  them  I'uch  is, 
that  they  be  ftrait,  and  that  they  be  drav\  n 
through  the  centre,  and  terminated  by  tr.c  tir- 
ciunfcrencc  of  the  figure. 

Anv  cnc  of  ihtfe  diameters,  c  r  diametrical 
lines,  diviJts  t!-.c  circle  into  two  cxacl  halves, 
and  theft  are  called  femicirdes. 

If  a  fti  ait  line  be  drawn  from  any  part  of  the 
•iicumfrrcRce  to  the  centre,  and  do 'not  pafs 
through  it,  but  terminate,  and  flop  there,  it  is 
called  a  ftmidiamcter,  or  t  ladius  of  a  circJc. 


The  fanidianclers  of  a  dicle  are  only 
many  reprefentati<His  of  the  line,  by  the  mo- 
tion of  which,  round  Its  fixed  point,  the  drde 
was  formed,  flopping  in  that  place  ;  all  ie« 
midiameters  of  the  fame  circle  are  therefore 
equal  ;  for  in  making  of  the  circle,  this  line 
continued  all  the  way  ot  the  fame  length,  and 
confcqucntly  thefe  meafures  of  it  muil  be  the 
fame }  the  cqualiq^  is  not  eftabltfhcd  on  a  Ie6 
certain  fbunc&don.  If  the  circle  have  been 
drawn  by  a  pair  of  compafles,  for,  in  this 
cafe,  the  femi^aaiecer  is  a  line  continued 
fi  om  the  one  point  to  the  other  of  tlic  com* 
pailes,  and  this  muft  be  of  the  fame  length, 
from  whatfoever  part  of  the  circumference  it 
be  bet^un,  becauit  the  two  fc:t,  or  points  of 
the  compafs,  have  been  kept  at  u:c  iame  ex- 
act dlfhince  ^nm  one  another,  during  the 
forming  of  that  v^ole  circumference,  other- 
wife  the  circle  would  not  be  peried. 

Aflronomers  ufed  the  word  circle  in  two. 
fcnfesy  which  although  related  to  one  an* 
other,  are  not  pcrfedly  the  fame.  They 
lometimes  cxprcfs  by  it  the  whole  figure,  in- 
cluding the  continued  curve,  whicli  makrs 
the  line  about  it,  and  the  included  Ipaco,  and 
thiii  is  the  proper  and  Unci  icnle  of  the  term, 
for  It  means  the  complete  h^urcj  but  they 
very  often  mean  no  more  by  the  term  circle, 
than  the  circumference  of  a  circle  j  diis,  how- 
ever, is  lefs  ifaid  and  precife,  and  it  were 
better,  as  there  is  a  fesm  of  words  to  exprefs 
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exa<aiy  what  they  mean,  that  thofr  words 
were  ufeil  When  I  fay  circle,  I  mean  the 
wh  -le  ficrurc;  when  I  woulii  cxpici'  the  cun-c 
line  only,  which  msrics  the  bounds  of  that 
figure,  it  were  better  to  call  it,  asttts,  the 
circumference  of  a  circle  i  but  this  t$  not  alt, 
we  meet  widi  the  tenn  circle,  ufed  by  an- 
thon,  and  diofe  not  inaccurate  in  odifr 
dling^,  nddier  the  term  circle,  ufed  to  ex- 
prcfs  neither  the  whole  figure,  nor  the  line 
which  circumfcribes  it,  but  only  the  fpacc 
contained  in  it :  but  it  wu  e  better  to  call  this 
by  its  proper  name  j  it  >s  the  area  ol  a  circle. 
1  he  liune  confufion  and  inaccucacy  will  be 
obiervol  in  the  £une  authors,  fpeaktng  of  the 
iemiciide,  but  it  is  fufficient  to  have  named 
it  in  this. 

If  there  be  cccafion  to  mention  any  part  of 
the  circumference  of  a  circle,  fcparated  from 
the  rcfl,  this  is  called  an  arc  of  a  circle,  or, 
as  fome  write  it  Icfs  properly,  an  aich  of  a 
circle  :  this  is  the  name  for  the  piece  of  the 
circumference  of  a  circle,  be  its  quantity 
greater  or  left}  and  if  they  have  occafion  to 
mention  a  ftrait  line,  drawn  from  one  end  of 
an  aic  of  a  circle  to  the  other,  they  call  this 
the  cord  of  die  arc* 

When  a  ftrait  line  is  fo  drawn  near  a  circle, 
as  only  to  touch  it  in  a  point,  that  flralt  line  is 
called  a  tangi-ni  of  a  circle.  A  tangent  of  a  circle 
therefore  h  a  ftrait  line,  which  touches  it  in  a 
point,  and  that  in  fuch  a  manner,  that,  if  it 
were  extended  both  ways  from  the  pcnnt  in 
which  it  touches,  it  would  not  enter  into  the 
drcuaiferenoe  tt  the  ciide,  nor  cut  any 
part  of  it;  but,  on  die  contrary,  would,  in 
its  whole  progrefs  from  the  point  of  conta£i, 
be  farther  and  farther  off  from  the  circumfe- 
rcncp.  It  will  appear  from  this,  that  a  radius 
of  a  circle,  drawn  to  the  point  of  contact,  is 
perpendicular  to  the  tangent. 

As  it  13  neccfliiry,  on  many  occalloos,  to 


fpcak  of  a  circle,  under  fcvcral  parts,  or  di- 
viuons,  it  has  been  found  convciucnt  to  af- 
certain  a  certain  general  diviflon,  that  men 
might,  witfaotit  the  trouble  of  a  new  admes* 
furement,  oa  emy  oocafion,  be  to  tgdk 
intelligible  to  one  ano&er  conccfaing  ihofe 
^^acti*  To  diia  pnipofii  vncf  cude  la  una* 
fined  to  be  divided  into  three  himdied  and 
futy  equal  parts,  and  thefe  have  the  name  ef 
degrees  of  a  circle ;  fo  that  when  the  term 
degree  oc;:urs,  without  any  farther  explaaa» 
tioa,  it  is  always  known  to  mean  a  three  hun- 
dred and  ftxtieth  part  of  a  circle. 

As  a  farther  div.iion  li  alio  oiieu  ueccllory 
in  fpcaking  of  fmaller  (^uiuitities,  and  with 
more  preciTion,  every  one  of  thefe  di^^ces,  or 
three  hundred  apd  fixtieih  paiti  of  acirde,  is, 
in  the  fame  manner,  liippofed  to  be  divided 
into  fixty  equal  parts,  and  thefe  are  called 
minutes.  And  as  yet  more  accuracy  may  be 
required  on  other  occaHons,  the  divifion  of 
thefe  fmaller  parts  is  undcrftood  as  earned 
on  by  lixty  in  the  fame  manner.  Thus,  one 
of  thefe  minutes  is  fuppofed  danicd  intu  fixty 
parts,  which  are  called  Jccondsy  atad  every  fi^- 
cond,  in  the  fame  manner,  into  &xty  pans 
a^in,  which  are  called  thirds. 

Tc  fave  the  trouble  <tf  unnecelGuywoRlSy 

and  quaoti^  of  writing,  ailronomert,  in  their 
calculations,  exprefs  thefe  feveral  primaty, 
and  fuhonilnatc  divifions  of  a  circle,  by  cer- 
tain marks :  thus  a  dcj^rcc  is  cxprvfl'cJ  bv  (•-*), 
a  minute  by  (^),  a  Iccond  by  (^),  and  loon. 
If  they  have  occafioti,  for  inftaixe,  to  ex- 
prefs thirty-one  degrees,  five  minnies,  four 
fecends,  they  are  not  at  die  trouble  cf 
writing  down  tibofe  words  at  length,  but  di^ 
mark  it  thus,  31".  5'.  4'. 

RAH  KASflKESHAN.    A  term  which 
we  meet  with  (in  fomc  of  the  agronomical 
wiiterii,  who  will  go  very  far  for  an  hard 
*  word) 
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vforS)  ufed  as  a  name  of  the  Via  La£lea ;  it 
is  the  Perfian  name  of  that  part  of  the  hca- 
ven5,  and  its  literal  fif^nificritton  is  the  Road, 
or  Way  of  Straw.  As  the  Cireeics  gave  the 
orWm  of  this  from  milk  fpilt  from  the  n;DpIe 
of  Juno  ;  the  Egyptians  faid,  it  was  a  com- 
memoration of  the  efcape  of  their  goddeis  Ifis 
bom  Tjrphon.  In  her  fiig^  be&re  h(in  they 
tdl  iis»  file  fcittered  bunui^  ftraw  behind 
her^  to.  impede  Ms  oouife^  and  that  this  was 
die  origin  of  the  name,  and  of  the  appear- 
ance in  the  heavetu.  As  the  Latins,  and 
other  Europeans,  have  followed  the  Greek 
tradition,  and  called  this  part  of  the  heavens, 
the  Via  La£^ea,  or  Milky  Way  ;  the  people  of 
the  eaft,  in  general,  have  followed  the  Egyp- 
tians, and  called  it  the  Way  of  Straw.  Its 
nikmcs  in  die  Coptic  and  Turldlh,  as  well  as 
die  Perfian  language,  all  fignifjring  a  way  of 
Araw,  as  alfo  the  Tark  Al  Tibu  of  the  Ara^ 
bians  :  but  thefe  people  have  adopted  both 
ftories ;  for  their  other  name,  which  is  Tarik 
Al  Lubaima,  fignifies  the  Way  of  ^1ilk. 
This  is  no  wonder  ;  for  th?  Arabs  received 
dieir  ailronomy  in  frrneral  from  the  Greeks, 
as  appears  by  the  n^iiiKs  of  their  conilella- 
tions,  bnng,  in  general,  tranfladons  of  the 
Greeitones}  but  they  alfi>  pieferved  among 
diem  certain  traditions,  handed  down  Irom 
the  Chaldacans.  The  one  of  dieir  names 
dlerefbre  of  this  part  of  the  heavens,  was  ac- 
cording to  the  Greek  flory,  and  the  other 
acconling  to  the  Egyptian. 

To  form  any  idea  of  the  mythology  of  the 
Egyptians,  we  muft  underftand  the  nature  of 
their  country,  as  well  as  the  turn  of  the  in- 
habitants. '  We  find,  inaU  dieir  early  hiftory, 
accounts  of  terrible  land-floods,  layin<^  wafte 
every  diii^,  and  commg  on  ib  fuddenly,  that 
great  numbers  of  people  often  perilhed  in 
them.  Thefe  land^floods,  fo  deftruilive  to 
themfelves,  and  to  their  fovereignsy  whom 
Vol.  I. 
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they  deified  after  dicir  deaths,  were  chaiac- 
tertd  in  their  way  of  writing  by  hieroglyphics, 
under  the  name  of  the  giant  Typhon  ;  and 
from  this  has  ari/cn  nl!  that  part  of  the  Greek 
fable  which  relates  to  the  gods  nmnin'r  aw:iy 
from  Typhon,  and  his  threatening  them  wirh 
deffarn^n  whenever  he  met  them.  Scmiraniis  , 
who  was,  after  her  deadi,  worlhipped  under 
the  name  of  Ifis,  was,  at  one  time,  fb  near 
deflm^n  by  one  of  theie  fudden  innunda- 
tions,  that,  in  her  flight,  fhe  left  a  favourite 
fon.  This  may  be  the  flight  of  Ifis  from  Ty- 
phon, alluding  to  the  flory  of  the  Via  La£lca, 
or,  as  they  call  it  the  ViaStraminea,  or  Way 
of  Straw;  and  the  immediate  origin  of  that 
fable  may  be  this.  We  find  it  recorded, 
of  the  people  of  this  country,  that,  whether 
out  of  fl^oilidon,  by  way  of  facrifice,  or  as 
an  emblem  of  drying  them  up,  diey  often  fet 
fire  to  «Me  for^  of  lefinous  trees,  diroug^ 
which  the  courfeof  die  Country  (hewed,  diat 
the  flood  would,  in  a  few  hours,  take  its 
way.  However  this  be,  the  name  of  Way 
of  Straw,  and  Way  of  burning  Straw,  is 
univcrfal  In  tlic  eaftcrn  nations  as  a  name  of 
this  part  ot  tiie  heavens. 

RAI  AL  GIAUZA.  A  name  given  by 
the  Arabs  to  the  bright  fiar  in  the  foot  of 
Orion* 

RAI,  «r  Al  Rai.  A  name  by  which 
feme  fimdful  people  call  the  bri^  liar  in  the 
foot  of  Cepheus.  It  is  an  Arabic  name,  and 
fignifies  the  Shepherd  j '  hence  fome  call  it 
Paftor,  •  ' 

RAMPHASTES.  A  nan:c  by  whiclj  wc 
find  iwne,  who  are  fond  of  ftrange  words, 
calling  the  Toucan,  one  of  the  new-formed 
conflellations  of  die  fouthem  hemtfphere. 
The  Toucan,  under  the  figure  of  which  thefe 
(brs  arc  arranged,  b  a  ftrsng^  bird  of  Ame- 
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rican  origin,  with  a  beak  as  large  as  its  whole 
body,  i  hey  have  very  wron2:ly  called  it  the 
American  goofc,  for  it  is  riot  at  all  of  the  na- 
ture of  tlut  fowl.  The  eirlier  voyagers,  who 
nentioned  it,  called  k  the  BndUian  tM^gyt^ 
>Nrhich  was  much  more  near  to  nature*  It  u 
defcribcd  and  figured  in  an  hiflory  of  animals 
lately  publifticd  by  the  author  of  thi  fc  obfer- 
vations.  Its  name  Ramphalles  is  oiily  a  mil- 
fpcllin^  of  Raniphaftos,  one  of  the  tjenomi- 
jiatlop.s  under  which  it  is  dckribed  by  lonie 
vi  lat  bi.lt  writers. 

RAPHAEL*  er  St.  Raphael.  Accord- 
ing to  Schiller,  and  the  endiuTulb  his  fol- 
lowers, a  name  of  one  of  the  cunllcliations  of 
the  fouthem  hLnufjihcre.    Thcfc  writers  fet 

about  what  they  called  a  rcfornvatinn  of  tlic 
fphere,  and  their  intent  was  to  bansfli  from  the 
heavens  all  thofc  figures  which  bore  relation 
to  paian  fupcrftitio  i,  or  pagan  fables,  and  lo 
put  fanUa,  .tijj^tlj,  Mid  apwllies  in  their  places. 
They  had  gone  throu^  the  old  cunftellatibns, 
>  pbcing  one  by  one,  new  figures,  in  their 
room ;  a  St.  Peter  for  the  Ram,  a  St.  Andrew 
Ibr  the  Bull,  and  Gideon's  Fleece  tor  the  Hare 
at  tfie  feet  of  Orion.    At  length  they  came 
to  the  new-formed  confl'.  llations  of  the  fou- 
them   hemifphirL-  ;    and,    to    make  (hort 
work  ot  tlicfc,  tlity  take  them,  two  or  three, 
or  more,  toj^cthcr,  into  fuch  as  they  put  in 
their  places.  Thus,  the  Crane  and  the  Fboe- 
nix  made '  the  high-prieft  Aaron,  Job  was 
'  formed  out  of  the  Indian  and  the  Peacock,  the 
Bird  of  Paradife  thcChamelion,  and  the  Fly- 
Fifll  went  to  make  up  the  Eve  of  thefe  inno- 
vators, and  for  this  Raphael,  theDorailo,  the 
Toucan,  the  Hydrus,  and  the  two  Maijellanic 
Nubecuise.    It  is  very  well  fuch  iimovations 
never  took    place   among   t!;e  pcnrrali'v 
of  aftronomers.    It  is  necvH'ary,  for  the  fake 
of  undeifiaoding  the  few  books  in  which  they 


occur,  to  explain  them  here  j  but,  if  thry  had 
ever  been  thoroughly  received,  the  coniulioa 
in  the  iludy  would  have  been  endleis,  and 
we  (hould  have  loft  die  adfaalt^  of  all  tfat 
early  obfervations. 

RATIO.  It  b  ncceffioy,  on  a  multi plici^ 
of  occafiom,  to  compare  certain  diltcrent 
quantities,  or  numbers,  together,  as  to  their  dc- 
prce,  to  kne  w  whether  they  are  more  or  Icfc 
one  than  t'nc  other,  or  whether  they  he  equal ; 
if  they  are  unequal,  and  come  under  this  con- 
fideration  of  more  or  le£s,  when  we  coniUcr 
by  how  much  die  one  is  greater,  or  b  lefi, 
than  the  other,  we  are  faid  to  ftudj  the  rauo 
of  thde  quantities ;  and,  when  we  are  to  put. 
this  down  in  words,  the  form  of  expicfllon  is, 
that  the  one  is  in  fuch  a  ratio  to  the  other. 
In  thefc  comparifon?,  we  call  the  firft  quan- 
tity or  number,  antecedent,  and  the  fecond  is 
named  the  coni'equent.  If,  upon  the  enquin*, 
the  two  aic  iuund  to  be  equal,  the  term  latio 
is  ftill  ufed  i  for  the  expieflion  b,  that  tfaeie 
two  numbers,  or  thefe  two  quantides,  have  a 
ratio  of  equality}  if  they  are  found  to  be  un- 
equal, die  ratio  is,  that  tfa^  have  a  ratio  of 
inequality.  When  the  antecedent  is  greater 
than  the  conlequent,  as,  for  inflance,  if  the 
antecedent  were  twelve,  and  the  confcqucr.t 
fix,  it  is  called  a  ratio  ot  inu'iority  j  if,  on  tf.c 
cuntiary,  the  antecedent  be  leis  than  the  con- 
fequent,  as,  if  die  antccedtju  wwie  fix,  arjd 
the  confequent  twelve,  the  tcmi,  to  expre& 
tbw,  is  a  ratio  of  minori^.  Widi  regard  to 
the  ratio's  of  incquattty,  anodier  diltin^oo  b 
alfo  to  be  made  as  to  the  proportion  which  the 
I  Icii.i  nuniber  bears  to  ii>e  ^!  -aicr.  Suppoie 
t!  e  numl  c:s  t;VtI\  c  and  four,  the  leflcr  is  then 
an  aliquot  part  of  the  grcatf  r,  becaufc  four, 
repeated  a  certain  number  of  umes,  makes  the 
whole  fum  of  twelve ;  but,  if  tlie  number 
were  tv^'clve  and  five,  then  the  Ici^  nuiubcr 
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M  an  al^uaot  part  of  the  g^tster,  bccaufe  five 
being  repeated,  whadbevernimiberof  timesi 
will  not  make  twelve. 

Aftronomers  have  \ x  r)'  frequent  recourfe  to 
thcfe  ratio's  in  their  calculations,  and  they 
have  found  it  convenient,  for  the  fake  of  cx- 
preffing  dieir  fenfe  in  a  few  words,  to  adopt 
certain  tenns  oqpreffivedf  ttiefeveral  principal 
kinds.  When  the  ratio  is  a  ratio  of  majority, 
and  the  antecedent  is  juft  twice  equal  to  the 
confequent,  they  fay  the  antecedent  is  in  a 
duple  ratio  to  the  confcquents ;  thus,  fix  and 
three  are  a  ratio  of  a  majority  called  a  duple 
ratio.  When  the  firft  number  contains  the 
fecond  jull  three  times,  as,  if  the  numhcis  arc 
nine  and  three,  it  is  then  called  a  triple  ratio  \ 
when  four  times,  as  twelve  and  tliKe,  it  is 
a  quadruple  ratio,  and  on. 

When  diey  are  Ids  regular  to  one  another 
they  yet  have  determinate  names,  as,  if  the  an- 
tecedent contains  the  confequent  juft  once  and 
and  a  half,  as,  if  the  numbers  are  thrcc-t%vo, 
it  is  called  a-fefquiakcratc  ratio;  if  the  ante- 
cedent contains  the  confequent  one  and  a  third 
part,  as,  if  the  numbers  arc  four-three,  then  it 
is  called  a  fefqulteitian  n^.  This  may  fervc 
to  explain  tfte  terms  ufed  to  exprels  tihe  ratio's 
of  majcmty.  Thofe  of  mtnortty  vnll  be  eafily 
ttnder{K>od  from  thefe,  for  the  terms  that  ex- 
press them  are  the  fame,  only  the  prefix  fub  is 
ufed  to  indicate  the  minoritv.  Thus,  if  the 
antecedent  number  be  contained  twice  in  the 
confequent,  the  term  of  tlic  ratio  is  a  lubduple ; 
when  three  times,  it  is  called  a  rub-triple 
ratio  J  when  four  times,  as,  in  number^  three- 
twdve,  the  rado  is  a  fub-quadruple  ;  when 
once  and  an  hdf,  as  two'thiee,  it  is  called  a 
fub-ldquialteratf  ratio ;  when  once  and  a  third 
part,  as  three-four,  it  b  called  a  fuWefqui- 
teitial  ratio.  Thus  far  we  have  confidered 
two  numbers  only  as  the  fubjeits  of  a  ratio, 
but  fcmr  may  alfo  be  confideted,  comparing 


them  by  pairs.  When  thb  is  tlie  cafe,  the 
equality,  or  funilitude  of  ratio's,  is  called  by 

the  name  proportion,  and  the  quantities  are 
called  proportional  quantities.   St*  PhopoiL' 

TtONAL. 

« 

Ratio  Pmom,  The  ufe  of  ratio's  is 
not  confined  to  fimple  quantities,  it  extends  to 
their  feveral  powers  in  the  fame  manner,  but 
it  is  then  expidled  by  peculiar  temis.  The. 
ratio,  between  two  fecond  powers,  or  fquares, 
is  called  a  duplicate  ratio,  and  that  between 
two  third  powers,  or  cubes,  is  called  a  tripli- 
cate ratio.  In  the  fame  manner,  the  ratio, 
between  a  fecond  and  a  third  power,  that  is, 
between  a  fquare  and  a  cube,  is  called  a  feiqui- 
plicate  ratio. 

RATIONAL  HORIZON.  A  term  ufed 
by  aftronomers  to  ex^nfr  ^t  horizon  which 
is  formed  by  a  cirde,  the  plane  of  which  pafles 

through  the  centre  of  the  earth.  It  is  ufed  . 
by  wny  of  di(lin<5tion  from  what  is  called  the 
fenlibh;  horiston,  which  is  a  circle,  tlic  plane 
of  which  pafTes  through  that  point  of  the 
earth  i  luuacc  on  which  the  obitrvcr  ilands. 
When  aflronomers  Ipeak  of  the  horizon  in  ge- 
neral terms,  they  are  lo  be  underftood  as  mean- 
ing  this  rational  horizon,  for,  if  chey  intend 
the  other,  they  fpeak  of  it  with  the  addition 
of  the  term  ieidible. 

Rational  QirANTiTiE^.  The  fame  as 
commenfurable  quantities.  Inch  as  m?.y  have 
a  third  quantity  formed  that  will  be  a  common 
meafurc  to  them  both.    Seei^fi  n  x  hies. 

RAVEN.  One  of  the  forty-eig^t  dd  con- 
ftellations.   Set  Hie  artide  Qokyvs, 

RAY  6f  Light.  The  finallcft  part  o/lig^ita 
which  can  be  fuppofcd  to  be  adled  upon,  or 
M  m  m  a  to 
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to  aft  of  itfdf,  is,  in  that  (eparatedfenfe, 
calkd  a  nj  of         See  the  artkle  Licht. 

Rays  cf  L-^ht.  When  any  obje^l  what- 
foevcr  is  before  our  Tight,  every  point  of  that 
object,  which  is  vifiblc,  fjncis  forth  from  it- 
fclf,  as  from  a  centre,  rays  of  light  in  ftrait 
lines,  through  an  hemi4>here,  every  way 
equally.  It  is  from  this,  that,  in  whatever 
part  of  thehemt^eie  a  (pe£btor  ftands, 
that  a  ilndt  line  can  be  drawn  from  his  eye 
to  that  point  of  the  object,  he  fees  ttat  point. 
It  is  from  this  alfo,  that  the  fame  point,  or 
part  cf  the  ob'fcl,  is  vifiblc  to  many  people, 
at  the  lame  tim^  ftanding  in  difterant  places. 
See  the  article  Light. 

Rays,  pareM*  All  nqrs  of  light  which 
can  be  drawn  fironr  any  «ne  point  of  an  ob- 
ysBi,  diftant  from  a  len«,  to  diat  ftiriace  <^it 
uriudl  is  toward  the  object,  may  be  coiifi- 
dered  as  phyfically  parallel ;  for  they  are  fo 
near  being  parallel  that  they  will  be  reflc£lcd, 
or  refradled,  as  if  ihcy  were  parallel.  From 
this  it  is  evident,  that  the  rays  which  come 
from  the  fame  point  of  an  object,  and  fall 
upon  the  luriace  of  a  lens,  turned  diredtly  to- 
ward the  obje<5t,  unite  in  a  point  beyond  the 
lens.  They  will  be  fo  refrafied  at  their  paf- 
Uifgt  out  of  air  into  g^s,  and  out  of  g^afi  Into 
air^  that  ihey  will  be  made  to  con\  crge  fo  as 
to  meet  fomewhcre  at  ;i  point.  The  whole 
pencil  of  rays  which  thus  coming  from  any 
point  of  an  obje£l  fall  upon  the  furfacc  of  the 
lens,  turned  dire(f\ly  tov/ard  the  ohjccl,  do 
meet  accordingly  in  a  \>6\\\\  bcvond  the  lens, 
and  thcfc  rays  thus  comingfrom  the  point  of  the 
oh)c£^,  falling  upon  die  furface  of  Helens,  and 
uniting  in  a  point  behind  it,  are  called  a  pen- 
cil of  rays.  A  pencil  of  rays  is  therefore  a 
double  cone,  the  ooniRion  bale  *  whereof  is 
Mm  kdion  of  the  kns.  The  vertex  of  one 
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cone  is  the  radiatiff  point  of  the  objccl,  file 
vertex  of  the  other  cone  is  the  tip  of  the  pen- 
cil, and  a  line  drawn  from  one  of  thefe  ver- 
texcs  to  the  other,  is  the  axis  ot  the  pencil 
rays,  and  may  be  conlulered  as  a  ftniit  line. 

The  rays  of  light  comin?^  from  different 
points  of  the  fame  obje«5l  crois  each  other  in  a 
vail  many  places,  andlhisthey  do  without  at  all 
huidering  one  anothers  progrefi :  diia  b  ow- 
ing  to  the  inconceiveable  finallnels  of  ^  par- 
ticles of  matter  which  compofe  (hem,  but 
fiill  fmall  as  thefe  particles  are,  it  is  amazr 
inc".  tliat  the  rays  do  not,  in  lome  degree 
impede  one  anothers  paflag^ 

RE-APPARENT  STARS.  Fixed  fta-? 
which  do  not,  like  the  others,  keep  their 
place  and  appearance  at  all  times  in  the  hea- 
vens, but  are  Ibmetimes  feen,  and  at  ocheis 
wholly  tnvifible.  The  moft  remarkable  of 
thefe  is  the  famous  new  ibr  in  CaiSopeia,  it 
appeared  all  at  once,  and  gradual/y  dtoii- 
nifhcd  in  bignefs  and  fplendor,  till  it  Was 
quite  loft  again.   See  Nsw  Stars. 

RECIPROCAL  PROPORTION.  That 
proportion  between  antecedents  and  confc- 
quents,  in  which  more  requires  Icfs,  and  Icfs 
more,  in  oppofmon  to  the  diret^  where  it  is 
contrary.  See  QyANTiTitH  PmoMKTio- 

NAL. 

RECTANGLE.  Aftronomeia  ufe  this 
term  as  more  concife,  for  what  th^^  at  other 

times,  call  a  redlangled  paraHellog^am^  eidicr 

term  exprefTcs  a  quadrilatcrnl  fic:ure,  which 
has  all  its  angles  right  ones,  but  in  which 
only  the  oppofite  fides  arc  equal  to  one  an- 
other, this  is  what  people  vulgarly  call  a 
long  fquare.  See  Qji ADaiLATSRAi.FiGirRC« 

RECnUMEAR  ANGLE,  Expidlban 

ang^e 
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angle  ftwrned  by  two  right  UllCS  whidi  touch 
in  ft  point.  Ste  Akolb. 

kED  SEA.  According  to  the  fyftcm  of 
Schiller,  one  of  the  fouthern  coiiitciiations : 
he  gives  tliis  name  to  the  EridaiWIS  of  tbe  old 
Iphcres,  and  defiita  it  may  be  undefftood  that 
Tea  over  whkh  the  Ifaditee  pafled.  Scbic- 
kaid  will  have  it  t6  be  the  bfopk  Cedron. 

REFRACTION.  The  bending  of  the  ra}'s 
0f  light,  as  they  pafs  out  of  one  medium  into 
another,  in  an  oblique  dlre£lion,  the  fc- 
cend  medium  being  of  a  degree  of  denftty, 
unequal  to  the  firft,  is  called  refrafUon.;  this 
is  different  in  degree,  under  different  circum- 
flanccs,  but  is  always  lixidly  conformable  to 
its  laws.  If  a  line.be  drawn  perpendicular  to 
the  furfoceof  thefecond  medium,  a  ray  go- 
ing out  of  a  diinner  mediurii  into  a  more  denfe 
one,  is  refraded  toward  that  peipendicular ; 
but,  on  the  contrary,  if  the  ray  go  Ottt  of  a 
denfe  into  a  thinner  medium,  it  is  refrafVed 
from  the  perpendicular.  This  is  the  cafe  if 
the  furface  of  the  I'ccond  medium  be  a  plane. 

When  the  furface  of  the  fccond  medium  is 
a  cur\'e,  a  line,  which,  being  drawn  to  the 
point  of  contad,  is  perpendicular  to  the  tan- 
gent of  a  curve,  is  perpendicular  to  that  curve ; 
a  line,  which,  being  drawn  to  die  point  of 
contad,makes  bbliqiie  ang^eawith  die  tangent, 
makes  the  like  ang^  widi  the  curve ;  in  this 
cafe  the  mixt  angle  is  equal  to  the  re£Hlinear 
angle.    It  is  on  the  principles  of  this  propofi- 
tion  that  we  arc  to  explain  the  refraction  in 
which  the  lurface  of  tlic  fecond  medium  is  n 
curve.    The  ray,  pafiing  out  of  one  medium 
into  another,  the  furface  of  that  other  bang 
curve,  i»  fubjeA  to  the  fame  g^eral  laws  cf 
lofiraAion  as  when  it  is  plane.  If  it  falls  per 
pendicularly  upon  the  furface  of  the  fecond  me* 
'  dium,  it  will  con  tinue  to  go  on  in  a  fiialt  line 
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In  tiie  fame  dire£lion  as  in  thefirft  medium  | 
but,  if  it  falls  obliquely  upon  the  furface  of  the 
fecond  medium,  it  will  be  rcfradled  at  the 
point  of  incidence,  fo  as  to  bend  towards  the 
perpendicular,  when  the  fecond  medium  i$ 
more  denfe  than  the  firft,  and.  from  the  per* 
pcndicular  nAum  die  fecond  is  thinner  dian 
ifaa  firft.  Parallel  rays,  therefore,  falling  fipon 
a  lens  tumsd  direfUy  towaids  them,  die  lens, 
then'confidered  as  a  medmm,  will  be  refrafied» ' 
fo  as  to  converge,  or  draw  near  to  one  ano* 
ther,  and  will  at  length  meet  in  a  point]  at 
this  point  they  will  crofs  one  another,  and 
from  this  point  they  will  go  on  divei]^ng,  ot 
fpreading  farther  afunder. 

VVhcij  a  ray  of  light,  in  paffing  out  ot  one 
medium  into  smother  of  different  uenfity,  fulls 
inclined  to  the  fui&ce  of  the  fecond  medium,  it 
will  notenter  the  fiufice  of  die  fecond  me- 
dium, whedier  it  be  more  denfe,  or  more  rare, 
than  the  firft,  but  it  will  be  refleaed  in  fuch 
a  manner  that  the  angle  of  reflcftion  fhall  be- 
equal  to  the  angle  of  incidence.    If  we  c  xa_ 
mine  this  matter  nicely,  we  fhall  find  that  all 
the  rays  of  light  are  not  equally  refracted,  or 
reflected,  in  pnOinn-  throuj!;h  different  nKdinm^, 
for,  wjih  the  lame  angle  of  inciucncc,  fome  oi 
the  rays  aie  more  refia£(cd,  that  is,  arc  bent 
forther  from  die  perpendicular,  and  others 
!efs$  and  when  they  fall  very  much  inclined 
upon  die  fuHaceof  the  fecond  medium,  fome 
of  them  are  fooner  refIe<Sled  than  others,  that 
is,  with  the  fame  angle  of  incidence,  fame  of 
the  rays  will  be  reflected,  and  ethers  will  not ; 
thcfc  latter  will  require  to  have  the  angle  of 
incidence  iVill  kfs,  in  order  to  their  hA'v^  ?e- 
fitcled.    I  hus,  the  light  cf  the  lun  confi'irj 
of  rays  different  in  ihemfclvcs,  which  is  fotind 
by  their  being  differently  refrangible. 

Light  is  not  relieved,  or  rcfra^d,  Vy  im- 
pin^ng  upon  tbe  foHd  parts  of  the  refra^ing, 
or  icflcdting,  meduim,  but  by  a  power  which 
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Is  unifonnly  difRifed  through  that  me  dium, 
which  afts  upon  the  particles  ©flight,  Avitliout 
immediate  coiitadl,  in  n  dirc*5lion  perpendi- 
cular to  the  furtacc  of  the  medium.  Light,  in 
paiTuie  cloic  by  tlic  fides  of  bodies,  is  bent 
out  of  its  way,  and  that  in  fuch  a  ikuincr, 
that  paiallel  rays,  paifing  on  each  fide-  6f  any 
body,  do  convoy  and»  pafing  bctmn 
two  bodieB»  do  diveige,  whatibevcr  be  the 
medium. 

.  As  one  of  the  principal  obje^s  of  aftro- 
nomy  is  to  fix  the  fituation  of  the  fcveral  hea- 
venly bodies,  it  IS  necell.irv,  as  ahrft  ftep  to- 
ward any  part  of  the  fcicnce,  to  undcrftand 
the  caufes  which  occafton  a  faifc  appearance 
oi  tlie  place  of  thofc  objects,  and  make  us  fup- 
pole  diem,  (for  this  is,  in  too  great  a  degree, 
the  cafe)  in  a  diffinent  fitiiation  from  that 
which  th^  reaDy  have  in  die  heavens. 

lo  order  to  come  at  the  bottom  of  this  mat- 
ter, wc  arc  firi}.  to  confidcr  that  this  earth,  on 
which  we  live,  and  from  which  wc  make  our 
c>bicrvations,  is  every  way  furroundcd  with  a 
grob,  thick,  and  foul  air,  which  wcdiftingutih 
by  the  name  of  its  atnu>fphere.  This  is  the 
air  webfeathe,  and  this  extends  itfelf  everyway 
about  the  ^obe  to  a  great  difiance }  exafUy 
how  far  it  reaches  wc  have  not  been  able  to 
determine.  Above  this,  there  is  a  much  more 
pure  and  fine  air,  which  wc  call  xther.  It  is 
through  this  atmofphcrc  thatwc  fee  the  ftars, 
the  rays  from  which  bodxs  penetrating  its 
fubftance,  extend  th^mrclvcs  to  our  c-'.  c... 

If  tbefc  rays  were  U.icctcd  ftrait  from  the 
ftais  to  ^  centre  of  die  eardi,  notwith{land> 
ing  that  they  palled  out  of  a  rarer  medium, 
die  aedier,  into  this  more  denfe  cme,  the  at- 
m(^>here}  they  would  continue  their  courfe 
in  the  (ame  direction.  But  this  is  tlie  cafe,  in 
regard  to  us,  only  with  thofe  rays  which  fall 
dire<^]y  from  the  zenith,  or  Ipot,  over  our 
heads. 


Thofe  rays,  which  come  from  theftars  in  the 
fcveral  other  parts  of  tlie  heavens  to  our  eyes, 
travcrfc  the  atmolphcic,  in  their  vvav  to  u«,  in 
an  oblique  direction,  and,  in  confequcncc  aS 
this  direi^on,  they  do,  in  paffing  out  of  a 
more  rare,'  into  a  more  denfe  medium,  bend, 
or  alter  their  dire£Uon  in  Ibme  degree.^  This 
is  die  occafion  diat  we  fee  them  out  of  their 
tniefiiuaiiont  and  they  produce  theCuneeffiad 
as  wc  fee  when  wc  view  an  objc<S  through 
water,  tlirough  glaf*?,  or  through  any  other 
medium  which  is  more  cicnic  than  nfr.  If  wc 
thruft  a  lUck  obli  {uely  into  the  watt  r,  it  will 
appear  broken  at  the  place  where  it  enters  the 
water.  If  we  View  die  bottom  of  a  nvat  it 
appears  nearer  to  us  than  it  is.  Thus  it  is 
with  whatlbever  wc  view  dirough  a'^jlpaedt 
medium,  it  appears  in  a  place  at  fume  dtHaftos 
from  that  in  which  it  truly  is  j  and  dius'itis 
with  tlic  itars  fecn  from  the  earth. 

This  avSfion  of  the  rays  of  light,  which  come 
from  the  ftars  to  our  eyci,  und  arc  thu^  bent 
in  their  courfe,  is  called  aftronomicaJ  refrac> 
tion,  and  allowances  are  to  be  made  fpr  it  in 
all  oblervadons.  Thus,  if  we  view  a  oeitaiii 
ftar,  the  rays  coming  from  tt  to  our  eyes  are 
bent  at  dieir  pai&ge  out  of  the  xther  into  our 
atmo^ere,  and  confequent^y  the  eyt  fees 
them  in  a  dirctflion  not  truly  their  own;  we 
know  nothing  of  tlic  i\,\r,  or  its  place,  but  by 
thefc  rav^  of  light  palling  from  it,  and  follow- 
ing thg  direction  of  thefc,  thm  altered,  we  ice 
theftar  in  a  part  of  the  heavens  confideiably 
higher  than  it  really  u. 

There  are  two  ways  of  determining  dicfe 
refta^^ons,  which  we  thus  fee  are,  and  always 
muft  be,  made.  This  may  he  done  by  imme- 
diate obfei^vations  of  the  ftars  in  their  feveral 
dezrees  of  height,  or  only  bv  two  obfervations 
at  two  different  degrees  of  height,  by  the 
rnctii  of  which  wc  find  die  height  of  the 
matter  which  Uiui  iiitcrnipu  and  dii&ds  the 
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ray?,  and  the  refraction  which  anrwcrs  to  all 
the  other  degrees  of  height  up  to  the  zenith. 

The  firft  rncthod  is  the  more  natural,  aiid 
it  is  that  ulually  employed  for  determining 
the  refn£Bons  of  the  ilars,  when  they  are  but 
a  little  way  above  the  horison'j  but  we  are  ob- 
l%Bd  to  bave  recoarle  to  the  (econd,  when  in 
Che  greater  heights,  where  the  difference  of  one 
degree  firom  another  is  not  enough  fenfible  for 
being  perceived  in  immediate  obfervations. 

The  firft  method  of  determining  refraction? 
may  be  pradtifed  in  any  part  of  the  earth,  but 
the  moft  exaft,  and  the  moft  fimple  operations 
of  it  are  thofe  made  under  the  equmoctial  line, 
in  obferving  the  difierent  heights  of  thofe  fiars 
which  are  in  the  equator,  or  the  height  of  the 
6m  at  the  dme  when  he  is  in  one  of  the  equi* 
noxes.  There  needs  no  more  to  diis  obfer- 
vation  than  to  have  an  indrument  fuffidently 
cxa£l  for  talcing  the  heights  of  the  fun,  or  ftars, 
and  a  well-regulated  pendulum  to  meafure 
the  Ume  that  a  Itar,  or  that  the  lun,  takes  in 
setuining  to  ihc  meridian  from  one  day  to 
another. 

Tktf'perfiMi,  who  makes  the  obienration,  is 
to  msuk  the  houi  at  whicKthe  fun,  or  liar,  is 
anived  at  different  heights  above  the  horison, 
and,  as  the  time,  which  the  ftar  takes  from 

day  to  day  to  return  to  its  meridian,  is  to  the 
interval  between  the  hour  oJ  the  obfcrvr.tion 
and  that  of  its  paffage  through  the  meridian, 
Ik)  are  three  hundred  and  lixty  degrees  to  the 
diftance  of  that  liar  from  the  zenith,  the  com- 
plement of  which  is  the  true  height  of  the  ftar 
above  the  horizon.  The  difierence^  dierefore, 
between  this  true  height,  and  that  which  ap- 
peared in  the  obfervatiou,  is  the  quantity  of 
refra^ion  anfwering  to  tlic  height  of  the  ihir. 

Thus  eafy  and  fimple  is  the  procefs  when 
the  obfer\'cr  is  placed  under  the  cquinodlial, 
but,  when  he  is  placed  out  of  it,  and  the  ftar, 
which  he  is  to  view,  ii^  tonicquently  iomc 


declination,  it  is  ncceflary  to  reduce  into  de« 
grees,  minutes,  and  fcconds,  as  prcfcnbcd 
above,  the  difference  between  the  hour  of  the 
obfervation,  and  that  of  the  pafl'^cc  of  the  ftar 
through  the  meridian.  Then,  ki:uvving  the 
height  of  die  pde  at  die  place  whese  the  ob<- 
iervadon  was  made,  and  the  declination  of  the 
flar,  we  have  two  fides  of  a  fpherical  triangle,, 
die  arc  of  which,  meafuring  the  diftance  from 
the  pole  to  the  zenith,  gives  the  complement 
of  the  height  of  the  pole  at  the  pb.ce,  and  the 
otlier  arc  the  complement  of  the  decHnation. 
of  the  liar,  with  regard  to  the  equinoilial.  Tlie 
angle,  comprifcd  between  thcl'c  two  iides,givc"> 
US  the  difference  betweenthehour  of  the  obicr-  ' 
vadon,  and  die  pa%^  of  die  fbr  dirough  the 
meridian,  indegrees,mintttes,  and  feoonds.  We 
have  the  quantity  of  die  third  fide,  the  truedif-^ 
tance  of  the  ftar  from  the  zenith,  at  the  mo- 
ment of  the  obfervation  ;  and  the  comple- 
ment of  this  is  the  true  height  of  the  |lar  above 
the  horizem.  1  he  diftercncc  between  this 
height,  and  that  which  appeared  to  be  the 
height  of  the  ftar  in  the  obltrvation,  mcafurcs 
the  refra£Bon  j  only  that  we  are  to  obfcrve,  if 
the  ftar,  which  was  die  fubjea  of  die  obfer- 
vation, have  an^  parallax,  that  muft  be  added. 

The  fecond  method  of  determining  the 
quantity  of  this  refrad^ion  is  to  determine,  by 
obfcrvations,  the  rcfradlion  which  anfwers  to 
the  two  dilTcrent  degrees  of  height,  and  to 
have  a  lurtace  elevated,  at  a  certain  diftance 
above  the  earth,  where  the  rays  fuffci;  re- 
fra^on. 

In  all  diefe  obfervations  the  univerlal  law 
of  nfiraaion  holds,  and  die  rajs  of  the  fhra 
reaching  our  eye,  axediftorted  in  an  equal  de- 
gree, the  angle  of  their  rcfra^ion  being  always 
equal  to  the  angle  of  incidence  J  and,  in  de- 
termining the  quantity  of  this  by  the  fecond 
nivthod,  if  the  quantity  bo  found  too  fjrcat  or 

too  little  tor  that  determined  by  the  obierva- 
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tin;-:.  It  will  be  nccflTuiy  to  diminifli,  or  to 
ai'u!,  to  th<"  hc'tr  hr,  in  proportion  to  that  cx- 
cci's  or  duiuuuiiun,  tiil  the  proper  quantity  be 
«  found. 

Tlic  height  of  the  rcfraiSlion  being  once 
«&aUiflied>  it  is  «afy  to  find,  indw  fame  man* 
ner,  die  fefri£lbn  which  corrdponds  with  all 
the  degrees  of  height  above  the  horizon,  or 

of  the  apparent  height  of  a  ftar  above  the  ho- 
rizon. And  according  to  dlis  hypothefis, 
which  reprefents,  with  a  fufficient  cxaclnefs, 
thofo  retractions  which  have  been  determined 
by  obl'crvation  for  the  diftcrent  heights  of  jlars 
nbovc  the  horizon,  the  fubrtancc,  which 
caufes  thofe  refraffions,  appears  to  extend  it- 
felf  ^ut  a  titde  way  over  our  heads,  in  compa- 
nion of  the  ablblute  extent  of  the  atmofphere : 
for  it  is  found,  by  repeated  obfervatioos  of  this 
kind,  that  the  hei^t,  to  which  it  extends 
eveiy  way  about  the  furficc  of  the  earth,  is 
not  more  than  four  thoufand  yards.  This  Is 
vcr\' little  in  comparifon  to  the  abfoUite  height 
or  the  atmofphere ;  four  thoufand  yards  is  Ids 
than  the  height  of  many  mountains,  and  tiie 
atmofphere  reaches  to  a  hdght  very  much 
sbove  that  of  the  higheft  portions  of  the  fur- 
face  of  the  eatth. 

Thb  obfervatbn  gives  birdi  to  a  conje£bire, 
which,  indeed,  being  rather  matter  of  cer 
tain^  dian  of  fufpicion,  dcfervcs  a  more  po- 
fttive  name  than  conjecture.  Wc  know  that 
the  occafion  of  this  refraction  is  the  entrance 
of  thofc  rays  which  are  fubjcci  to  it  out  of  a 
finer  and  more  rare,  into  a  cuarfcr  aiid  more 
«lcnfc  medium.  We  find  that  the  place, 
where  this  refraction  happens,  is  at  about  four 
Aou^nd  yards  from  the  furface  of  die  earth, 
and  that  thb  is  not  the  height  of  the  atmo- 
fphere, but  only  a  certain  height  in  it.  It  ap- 
pearsftomhencc,  that  what  we  call  atmofphere, 
is  net,  2S  might  be  fuppofcd,  one  homogene, 
or  fimilar  matter,  but  that  in  its  upper  part. 
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or  that  above  fcur  thoufand  yards,  it  is  lighter 
and  thinner,  and  is,  in  the  reft,  thicltcr ; 
above  this  mark,  it  approaches  to  the  nature  c  : 
ather;  below,  it  is  thick.  Wc  iccj,.  to 
compjite  diewhole  mals,firom  the  given  h^igk 
.to  die.  furfoce  of  the  eardi,  as  all  alike,  and 
talk  of  die  refiraclion  it  occafions  as  fo^; 
on  the  contrary,  as  it  is  here  denfer  than 
where  it  is  more  hi^,  it  probably  grows  jnoit 
nnd  more  dcnfe  from  this  height  all  thenar  to 
the  lunacc,  and,  inftead  of  the  rnys  fui'- 
fering  one  rcfrai^ion,  they  fuffer  many.  Wc 
fc^  to  under  It  and  tliem  as  coming  direCtiy 
to  our  eyes  from  that  height,  but  it  is  mone 
probable  that  they  are  all  that  way  paiBng  from 
a  more  rare  to  a  more  and  more  denfe  mtr 
dium,  and  confoquendythatdiey  foiaiaaufe 
line  following  the  taqgeiM,  wbioct  we  ke 
the  ftar. 

In  order  to  determine  the  quantity  of  this 
curve,  it  would  be  ncccflary  to  know  the  cxacl 
degree  of  denfity  of  the  atmofphere  at  its 
ditterent  diftances  from  the  earth,  but,  as  this 
is  not  known,  it  is  fuflident  that  we  annid  to 
the  fimple  and  eafy  msAod  laid  down  hc^e, 
by  wl^  it  is  eafy  to  find  die  gencnl  qiaaa- 
tity  of  refira^ons  nearly,  as  wdl  as  b|y  tossio- 
diatc  obfcrvations  ;  and  to  know,  with  gfEOt 
caie  and  tolerable  cxaflnefe,  by  a  ftar's  appa- 
rent height  above  the  horizon,,  what  isits  real 
height. 

The  power  of  this  rcfraclion,  m  elevating 
the  heavenly  bodies  to  our  view  above  their 
real  places,  is  (b  great,  that  it  is  a  known  fad 
that  we  foe  the  fim  before  be  is  rifen  and  after 
he  is  fc^  at  both  times,  while  he  is  bdow  die 
horizon ;  but  this  will  appear  the  lets  ftiai^ 
to  thofc  unacquainted  with  thefe  fiitjefls,  if 
they  cohfidcr,  that,  if  they  retreat  fo  farfoom 
a  bafon  as  juft  to  lofe  fight  of  a  piece  of  money 
laid  in  it^  bottom,  the  edge  intercepting^ 
view,  (hey  \yiU  fee  it,  while  Uanding,  in  th-: 
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fame  pofition,  if  the  baion  be  filled  with 
water.  The  (Uftrence  between  the  deaHty 
cfwafcr,  and  duit  oftheavt  6ok$  this  in  tliit 
cafe,  and  dw  dcnfitjr  of  ov  ataN^^liae,  be- 
yoiid  diatof  tfaa  «dNr,  affbdt  it  inthe  odier. 

,  REGIO  HEROUM.    A  ftrangc  name 
hy  which  fome  of  the  old  writers  have  culled 
the  Galax}',  or  Milicy  Way.    It  is  impoliiblc 
to  underftand  the  nanics  thcfc  people  gave  to 
the  feverai  part&  of  the  heavens  without  en< 
teriog  lato  cbfetr  -opuuoos.   Tl^  among 
llien^  wbf>  OpUed  this  hictd  tn£t  mdiis  an- 
^fimtw  the  «ld-o(tde>  or  l>e1t»  imderflood 
it  to  hate  beep  once  the  part  of  the  heavens 
dlKNtg^  w^cb  the  fun  took  his  courfe;  and 
they  tell  you,  that,  when  he  turned  away 
from  feeing:  the  baI^qIlct  of  Thyeftes,  he  got 
into  the  zoUuc,  where  he  has  remained  ever 
fince;  in  the  fame  manner  mofe  who  caii  t  his 
l>art  of  the  heavem  jEl^o  Hevomn,  die  Re- 
|i;ioa  of  the  Heroes  ibdnded  it  upon  an  opi- 
f&oot  that  the  Ibiilsof  men  beu;|g  inunoital, 
•dKlle  of  die  bcft  and.^ateft  were  taken  up 
anniQ^ately  after  their,  deadis  into  the  hea- 
'vens,  and  ;UloUcd  to  a  peculiar  bright  and 
iiappy  place  for  their  eternal  habitation.  Thi« 
part  they  took  to  be  the  Milky  Way,  and  fome 
of  them  went  lo  far  as  to  explain  ita  very 
iplendor  by  die  Ai^titude  of  thefe  bright  fpi- 
«ilB  enjoying  their  cxiflence  and  fieedom  fivia 
the  worid  and  matter  in  it.  This  was  one  of 
^.fiMouiite  dodrinct  of  the  antiem  ethnics, 
and  we  find  it  fupported  by  the  opo^Ufrence 
.and  adoption  of  a  number  of  their  moralifts 
nnd  beft  writers,    Macrobius,  in  the  Som- 
-nium  bcipionis,  refers  to  it  in  a  very  ftrong 
and  elegant  manner  in  this  light.  The 
fayier,  again  repeating  bis  admonition  to  his 
ibn^  that  he  Aieald  obferve  a  true  piety  to- 
jWaids  die  godi,  .and  deil  jidUy  widi  men* 
{MMnced  ottt  the  imipfjiate  rsvvd,  and^  di* 
Vol.  I. 
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reding  his  eye  to  the  Galaxy,  bade  him  there 
look  i^QQ  the  r^on  which  was  Uie  reward 
of  virtue*  and  iva8»  at  th«t  tine,  filled  irid^ 
the  Ms  of  great  and  good  men*  «moi^ 
whom  he  fhould  be  admitted. 

This  opinion  is  of  very  early  origin. 
aIludcsto.it,  where  he  talks  of  the  fouls  of 
the  great  and  virtuous  living  in  the  higheft 
heaven,  and  above  the  ftarsj  he  fays  their 
Ration  is  in  the  moft  exalted  part  of  the  (kies, 
and  that  they  am  the  pure  and  iinembodied 
finds  of  great  men  once  on  eardi»  whom  the 
Greeks  call,  fhun  their  foraierfladoay  heroes  i 
and  Mofes,  from  their  appointments,  angels 
and  mioiftering  ipiiits. 

REGULAR  POLYGONS.  Figures  con- 
fiiUng  of  (everal  Ades  and  feveral  angles  in  any 
nmnber  more  tbjm  four,  the  angles  and  ilde« 
of  whidi  are  all  equal  j  if  it  be  othervrife^ 
they  are  called  ungohir.  Figures  of  diis  de- 
nominadon  may  be  pentagons*  hexagons* 
&c.  &!rPoj.YOON. 

REGULUS.  A  name  by  which  aflrono* 
mcrs  have  called  a  ftar  of  tlie  firfl  magnitude 
in  tl)e  breaft  of  the  Lion.  They  call  it  ulfo 
i^Qi  Leonis,  the  Lion's  Heart,  Llo, 

REPHAN*  A  name  hy  which  fiwnoy 
who  aie  fond  of  uncooumu  words*  have  ca]Ie4 

the  planet  Saturn ;  it  is  one  of  the  Egyptian 
names  of  that  planet,  and  fignifies,  in  their 

language,  the  god  of  time.  We  know  ingc- 
ncraJ,  that  the  Greeks  rectived  the  rudiments 
of  tliclr  aftrononiy  from  the  Egj'ptians,  but 
we  ite,  b)  iuch  iuitanccii  as  this,  how  clofe 
they  applied  them.  The  god  of  time  uaon^ 
die  Kg^pdans*  is  die  Saturn  of  the 
Gceeks. 
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'  REVOLUTION.  Aftronomcrs  exprefs 
by  this  term  a  motion  of  two  kimb  |  Ike  one 
is,  that  'motion  which  a  tiodjr  makes  in  going 
round  fome  other  body  s  the  other,  that  which 
it  lyrforms  in  turning  ronnd  its  own  axis. 
TTie  planets,  and  among  then*  the  earth, 
move  round  about  the  fun  -n  orbits,  or  cotirfes 
difFcrcnrU'  remote  horn  the  lun  ;  and  the  moon 
moves  round  about  Uiis  earth,  a:»  do  alio  tlie 
fatcllitcs  of  Jupiter  and  Saturn,  which  are 
tiicir  moons  round  liiat  planet }  diis  motion 
b  cxprefled  fay  the  term  revolution :  and  by 
way  of  diftittdian,  when  the  ptimaiy  planets 
are  fpoken  of,  it  is  called  the  annual  rev«3ti> 
tion,  the  period  of  it  being  the  year  of  each 
planet :  but  beHdc  this,  the  ^arth,  an-l  thffc 
planets,  and  the  moon,  and  their  iateliites, 
do  all  the  while  they  arc  in  their  fevcral  courfes 
turn  alio  round  upon  their  own  axis.  This 
motion  is  al(b  called  revolution,  and  \iihea  ap- 
plied to  the  earlii,  is  its  diurnal  revolution. 
The  other,  or  greatev  revoltttion,  is  confined 
to  the  planets,  and  ihdrfildlites;  at  leaft^ 
thefe  are  all  the  bodies  with  which  we  are  ac- 
quainted that  are  pofTcned  of  it }  on  the  con- 
trary, the  lefler  revolution,  or  that  of  bo- 
dies about  their  own  axis,  fccms  univcrlal, 
and  is  fo  far,  as  wc  know,  impreflcJ  upon  all 
the  heavenly  bodies.  It  any  ihmg  could  be 
luppofed,  exempt  from  it,  we  might  naturally 
think  the  fiin  Ihould  be  fis  b«it  it  b  not. 
Wedifting^ttih,  by  the  motion  of  bis  fpolt^  Aat 
the  fun  performs  a  revoliidon,  about  its  own 
axis,  in  about  twenty-ieven  dap.  The  fixed 
ftars  are  too  remote  for  us  to  fee  the  ^ts,  if 
there  be  any  on  their  fevcral  phafes,  by  which 
alone  wc  could  determine  whether  they  have 
futh  a  revolution,  and  what  is  the  pertod  of 
it  i  but  if  we  may  judge  by  thofe  called  new 
fiap,  wiuch  appear  and  difappcar  at  certain 
tia;«$,  and  thofe  vny  difiant  fiom  one  an- 
ochcr>      miift  coodudej  tint  Ae  appear- 
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ance  of  thefe  ftars  is  owing  to  the  turning  of 
a  lumlnoBS  Jide  toward  us,  and  thdr  dUap- 
pearance  to  the  witbdrainng-diat,  and  turn- 
ing an  oMbue  one  $  if  this  be  the  oUe,  it  muft 

be  owii^  to  a  revolution  of  thofe  ftars  aboitt 
their  axis,  and  as  thcfe  are  imdoubtedly  fixed 
ftars,  we  are  to  judge  from  them  of  the  others^ 
and  to  fuppofe,  that  the  fixed  ftars  have  a  re- 
volution round  their  axis,  and  that  it  is  not 
performed  otherwnc  than  iix  a  very  long  pe* 
riod  of  time. 

1  hat  the  planets,  in  general,  revolve  about 
their  axis,  we  have  demonftration,  the  mooa 
herieif,  noiwitfallanding  her  appcaianoe  oC 
being  umnovcd,  ui  this  rtljpe£k,-  not  enccpttd* 
It  has  been  indeed  doubted,  with  ttf^  to 
Saturn,  but  this  is  only  bccaole  that  planet  is 
at  fudi  a  diftance,  that  we  cannot  fee  his  fe- 
vcral phafes  on  which  that  revolution  could  h- 
proved  ;  as  to  the  reft,  it  is  evident,  tiiL-  pri- 
mary (Hanets  maice  their  general  re\ ultn  om, 
or,  as  they  may  be  called,  their  &nnu^l  i evo- 
lutions, round  liie  fim  in  die  Allowing  periods, 
proportioned  to  didr  ^SBanea,  and  itieir  fe- 
deral magpitndes*  Mciouiy  bemg  of  tww 
thound  fix  hundred  miles  in  diameter,  and  at 
thirty-two  millions  of  miles  diftance  from  the 
fun,  perforrrss  his  revolution  round  the  fun  in 
eighty-feven  days,  twenty-thrtr  hours,  and 
fixteen  minutes ;  this  Ihort  penod  therefore  is 
the  year  of  Mercury.  Venus  being  feven 
dieu&nd  nme  hundred  mSea  in  diameRr,  and 
diAant  from  the  fim  fifty-nine  millions  «f 
nules,  peiftrms  her  revolution  round  Ae  lun 
in  two  hundred  and  twenty-6>ur  d^fS,  fixteen 
hours,  and  forty-nine  minutes.  The  'cazth 
beins  in  its  diameter  feven  thoufand  nine  hi!r>- 
drcd  and  thirty-ilvc  nulcs,  and  ditiant  froaa 
the  fun  eighty-two  millions  of  milrs,  pcHbrins 
her  annual  revolution  in  three  hundred  ^nd 
ftxty-five  days,  fix  hours,  aiul  nine  minutes. 
Mtti  being  four  dmdaai  dglithuDM  miles 
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in  diameter,  and  at  the  diftance  of  one  hun- 
dred and  twentj-five  milltons  of  miles  firom 
the  fim,  peiforw  his  revdntioft  in  fix  hun- 
ini  uid.eig^-fix  days,  civcnQMilifee  hours, 
nd  twtntf'wna  mlinitei.  Jupiter  fadng  fe- 
"venty-feven  thoufand  miles  in  diameter,  and 
at  the  diftance  of  four  hundred  and  twenty- 
^ix  millions  of  miles  from  the  fun,  is  in  per- 
form! his  revolution  four  thoufand  three 
huiidred  and  thuty-two  days,  twelve  hours, 
and  twenty  minutes;  ami  Saturn  being  fixty- 
itm  dMU&nd  miles  in  diameter,  and  fcren 
hundred  and  eighty  miUions  of  nuke  diftant 
from  ihe  Ibay  is  ten  thoufand  fefen  hundied 
-and  fifty-nine  days,  fuc  hours,  and  thirty-fix 
minutes  in  performing  his  revolution,  ib  long 
■are  the  years  of  Jupiier  and  of  Saturn. 

While  the  planets  arc  thus  perfonning  their 
re\'olutions  round  the  fun,  tlicy  are  all  the 
time  alfo  performing  their  lefTcr  revolution,  or 
that  which  is  round  their  own  nxi?.  That  of 
Saturn  cannot  be  afccrtaincd,  becaufe  we  can- 
not even  be  aflured  there  is  any  fuch,  other- 
wife  than  from  K^ba  fend  analogy.  That  of 
Jupiter  IS  perfoimcd  in  nine  boon,  fifty-five 
minutes,  itnd.  b  die  quidceft  known  motion 
In  all  the  heavens.  That  of  Mars  is  per- 
{braied  in  twenty-four  hours,  and  ;d)oat  foity 
minutes  ;  thnt  of  the  earth  we  know  to  be  in 
twenty-four  hours  ;  that  of  Venus  has  been 
ftrcnuoufly  aflcrted  by  Bianchmi,  and  fome 
others,  to  take  up  twen^-four  days ;  but  it 
is,  inreali^,  perfbnaed  in  a  Ittde  more  than 
thcee  and  twcn^  hours  s  and  as  to  Mercury, 
be  is  as  nudi  too  near  to  the  fun,  as  Sa- 
turn fetoo  remote  from  the  earth,  to  give  op- 
portunity lor  tl  .c  determination.  The  feveral 
phafes  of  Sitorn  we  cannot  fee,  becaufe  of  his 
great  diftance  and  in  Mercury  we  can  no 
more  fee  them,  by  rcafon  of  his  being  always 
fo  near  die  hofiion>  that  the  vapours  of  our 
atmofphere  ptevott  a  difiiiift  view  «f  hiou 


Thus  we  fee  the  day  of  Jupiier  is  not  quae 
ten  lumrs,  although  his  year  be  of  the  length 
oftwdve  of  our  years.  The  year  of  Mars  is 
near  two  of  our  years  in  length,  and  yet  his 
day  is  but  very  little  longer  than  our  day* 
The  year  of  Venus  is  but  little  more  than  half 
our  year,  and  yet  her  day  is  nearly  the  fame 
with  ours.  Of  the  day  of  Mercury  wc  know 
nothing;,  hut  his  vear  is  about  a  quarterof  ours. 

ink-  tl.'-  pt  iiii;ir\'  planets  are  thus  perform- 
ing their  greater  revolutions  round  the  earth, 
and,  at  the  fame  time,  their  lefler  revolutions 
about  one  another,  dieir  feveral  latelfites 
are  alfo  performing  their  g;reat  revolutions 
abouttbem,  and,  as  they  go,  tfaehr  levers]  lefler 
revolutions  about  their  own  axis,  although 
we  can  di&over,  diat  they  have  this  lefTer  re- 
volution, we  cannot  tell  the  time  of  it,  for 
they  are  too  remote  for  fuch  oblervations  ai? 
could  alone  accomplilh  it ;  but  the  periods  of 
their  feveral  greater  revolutions  have  been  de- 
termined, as  well  as  their  diftances  from  trie 
planets,  or  diameters  of  ihdr  feveral  orbits. 
As  to  thole  of  Jupiter,  the  diameter  of  the 
orbit  of  his  firll  iatdltte,  or  tKat  nieareft  to  his 
body,  is  three  minutes,  and  fifty-five  iecondsy 
and  its  revolution  is  performed  in  one  day, 
eighteen  hours,  twentj'-cight  minutes,  and 
tt.irty-fix  fcconds.    The  fecond  fjitellitc  has 
ivi  i\ic  diameter  of  it^  orbit  fix  minutes,  ajid 
fourtecii  fecoiiiis,  and  the  period  of  its  revo- 
lution is  three  days,  tlurtecn  hours,  feventeeii 
minutes,  and  Sky^km  feconds.  The  dia- 
meter oftheoibitoftbethinl  iafieniteisniM; ' 
minutes,  and  fifty-eight  feconds,  and  the  pe* 
riod  of  its  revoludoli  is  leven  days,,  three 
hours,  fifty-nine  minutes,  and  thirty-fix  fe- 
conds.   The  diameter  of  the  orbit  of  the 
fourth  faiellite  of  Jupiter  is  fe\'enteen  minutes, 
and  thiity  feconds,  and  it  performs  its  revolu- 
about  that  planet  in  fixteen  dap,  eighteen 
hffm$  five  miniiip,  and  feten  feconds* 
N1102  Af 
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As  to  die  ftttfflt**  of  Saturn,  their  revolu- 
tioat  are  alfo  proportioned  to  their  diibmces, 
•tid  are  as  follow.  The  diameter  of  the  orbit 
of  the  firft  fatellite  ii  one  minute,  and  twenty- 
feconds,  and  the  revolution  of  that  latclilte 
about  the  bo^iy  oi  die  planet  is  performed  in 
one  day,  twenty-one  hows,  eighteen  suiiuln^ 
and  tiventy-ieveii  ieconds.  Tbe  ihantbtii  «£ 
the  Mt  of  the  fecod4  fimUiie  it  one  oiibttte, 
fifty-two  ieconds*  and  the  period  of  its  revo- 
lution is  two  days,  feventeen  hours,  forty- 
four  minutes,  and  twenty-two  feconds.  The 
diameter  of  the  orbit  of  the  third  fatcllitc  is 
two  minutes,  n.nd  thirty-fix  feconds-,  and  the 
time  of  its  revolution  is  four  days,  twelve 
boun,  twenty-five  mintilesi  and  twdtre  fe- 
oonda.  The  diamelBr  of  the  oilnt  ct  the 
fotttih  »  fix  nunuteh  and  the  period  of  iis,ie- 
volution  is  fifteen  days,  twenty-two  hours, 
thirty-four  minutes,  aral  thirty-eight  feconds. 
And  the  diameter  of  the  orbit  of  the  fifth,  or 
inoft  dilbnt  of  all  the  fatcUites  of  Saturn,  is 
feventeen  minutes,  and  twenty-five  fcct  nds, 
and  tlie  periods  of  its  revolution  is  icventy- 
nioe  dayi,  ieven  hours,  and  ibrty-feven  mi- 
nutes. 

■  tJGHT  FiO^  9/ Heaven,  Different  people 
jTie:in  very  different  parts  of  the  flcics  by  this 
term.  With  the  r^cographcr  it  i^  the  caft,  and 
with  the  aftronomer  it  is  the  weftern  part,  with 
the  pricft,  or  augur,  it  is  fouth,  and  with  the 
IMMStitlsthenorth}  all  this  is  omng  to  the  my 
they  fuppofe  people  to  turn  dieir  feces  when 
they  fpeak  1  die  geographer  always  looking  to 
Ae  north,  the  aftronomer  to  ^  foatb,  the 
augur  to  the  eaA,  and  the  poet  to  the  weft. 

RIGHT  SPHERE.  If  the  earth  divided, 
according  to  the  allronomical  manner,  by 
circles,  were  to  be  viewed  from  a  great  di- 
ibnce,  the  eye  heing  placed  in  die  fbne  of  • 
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the  equator  extended,  the  equator  «otdd  not 
(hew  itfclf  as  a  circle,  nor  part  of  a  circle, 
but  as  a  llrait  ime  drawn  over  the  globe'5  lur- 
face,  and  touching  it  only  In  a  pomt  and, 
inthcfainemaqner^tfae  pafallfdstotheeya- 
toe.  wmtld  appear  as  lb  mangr  ibaii  finesv  mi 
ciidesy  and  the  oonlequence  woidd  be  dw: 
lame,  that  they  would  feem  .to  ttudk  die 
earth  only  in  a  point,  and  not  to  go  tmmd  it: 
for  their  pofition  making  them  appear  ftnxt 
lines,  and  the  reafon  kcepmg  up  the  remem*- 
brancc  of  the  earth's  being  a  globe,  it  woiiid 
appear,  that  lines  could  not  touch  a  fphcre  in 
moat  than  a  point,  and  thus  they  would  apr 
pearlodo*  It  is  ealy  to  iee  tet  only  a  fiki^ 
cifde  of  each  of  ihefe  ciides  would  he  fani 
but  thole  who  arc  acquainted  with  per^eOifi 
know,  that  if  the  whole  circles  could  be  fiKOy. 
that  is,  if  the  folid  body  of  the  earth  weie  re- 
moved, flill  the  equator  would  be  only  a 
ftrait  line,  for  a  circle  viewed  from  a  diiLuicc 
with  the  eye,  in  the  plane  of  that  cfrcle,  ap- 
pears but  as  a  ftrait  imc :  it  is  tiiereiorc  only 
an  half  of  the  equator^  and  an  half  of  each 
of  the  parallels,  that  would  be  dius  (ben  \f 
an  tye^  placed  at  an  mfiniie  diftanoe,  and 
in  the  plane  of  the  equator,  and  diefe  halves 
of  circles  would  reprefcnt  fo  many  right  lines. 
The  fphere  of  the  earth,  therefore,  as  fccn  by 
an  eye,  in  fuch  a  fituation,  would  be  called 
a  right  fphere,  but  the  term  may  be  brought 
nearer  to  the  pomt,  for  it  is  not  in  idea  tiut 
die  right  fphere  is  to  be  unJerftood.  What- 
&ever  wotdd  be  dte  ca(e  to  an  eye,  placed 
at  a  di(hnce  in  die  plane  of  die  equator^  is^ 
in  fome  degree,  the  «de  of  thole  who  live  on 
the  equatodr,  or,  as  it  is  called,  under  the 
line.  Thefe  arc  faid  to  live  in  a  right  fphere  j 
for  being  at  an  exadtly  equni  diftance  from 
both  the  poles,  they  have  both  ol  them  in  their 
horizon,  and  tiicy  have  a  right  horizon,  becaufe 

d»  cekftial  equator,  and  all  tbe  north  and 
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As$  U  what  is  meant  by  the  teau  ri^fpbcre, 

and  right  horizon,  and -they  can  happen  to 
none  except  thofe  who  live  under  the  line. 

What  is  intended  by  the  two  other  terms, 
oblique  fphere  and  parallel  fphere,  will  eafily 
appear  horn  this.  Wbatroever  part  of  the 
cardi  a  man  lives  in,  provided  it  be  brtween 
4lw  tfuabe  wA  the  poks,'  ht  wiU  have  the 
cdeflial  ttfuttorataAQing  bb  hoiixon  oh> 
^uely,  and  he  is  theivfom  fiud  (o  tiitt  in 
an  oblique  fphere  ;  and,  in  the  fame  manner, 
whofoever  lives  at  the  poles,  has  the  equator 
|)arallcl  to  his  liun/oa,  one  of  the  poles  of 
the  heavens  bemg  always  in  his  zenith,  and 
the  other  in  hia  nadir,  and  thefe  being  the 
poles  ^  4e«qii«K>r»  tfaehoriioftia  .lofiich 
a  periba  a  panttd*  «r  a  icgiilar  ciiclt  diiWwt 
fqually  in  all  its  parts  from  the  equator,  and 
fimn  the  pole,  and  Aich  a  perfon  is  faid  to 
live  in  a  parallel  ipbere.  This  will  explain 
what  neceflarily  relates  to  the  rituadonofthe 
jigh<»  panUel^  and  obiique  fphere. 

RIPHEAN  CLIMATE,  «- a»M/*»/*6r 
Sipbtam  MmiUmst  ( for  that  is  ^  fnftrUm 
git  kngth.)  A  name  given  by  ifae  aniinita  to 
thcv  ftviuith  and  laft  dimate,  nocth  of  the 

■equator.  They  had  not  our  way  of  ^ding 
by  the  degrees  and  minutes  of  latitude,  and 

they  divided  the  fuiface  of  the  globe  fo  far  as 
it  was  known  to  them  into  climates,  they  be- 
gan thefe  at  fomc  diftancc  from  the  equator. 
The  firft  parallel  they  took  notice  of,  or  that 
wl^ch  made  the  begiiuiing  of  their  firft  cii- 
MC»  «a»  when  the  Iqngeft  day  was  twelve 
houn  and  three  quarters,  kx  all  between  that 
.and  the  line,  they  fiippofed  either  at  a  i^gjit 
fphere,  and  fo  fubjeft  to  nothing  of  the  obli- 
quity which  gave  origin  to  their  cHmates,  or 
elfe  difregarded  it  as  uriinh;;b:t:ib!e  by  rcafon 
of  the  heat  j  from  thii  liicy  bt  j^uii  ihe  divUion, 
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I  and  every  parallel  which  was  at  &cb  %  ^ 
fiance,  that  the  longefl:  day  differed  at  it  half 
an  hour  from  the  length  of  tha^  at  the  laft 
was  the  Iiniit  of  a  climate. 

Thus  c.Lch  climate  comprifed  fo  much  of 
the  furlacc  oi  the  globe  as  fell  between  two 
paralleb,  at  whkh  the  lei^  of  the  longeit 
day  difiend  but  four  hoiu^  and  lh«y  divided 
each  of  thele  into  two  portiooa,  bnt  tM  nc^ 
exadUy  equal  in  fpace,  for  d^.  ttnmd  ^ 
equator,  for  obvious  reafons,  was  always  the 
larger,  by  another  parallel,  at  which  the  length 
ot  the  day  was  a  quarter  of  an  hour  more  than 
at  one  of  the  extreme  parallels,  and  a  tjuarter 
of  an  hour  lefs  than  at  the  other  j  this  m  J  lie 
paiaild  raaikedthe  aiuddle  of  the  climate,  and 
the  nft  of  it  tbcy  mckoned  it  under  the  terma 
of  the  beg^mii^or  the  cod  «f  it..  Under 
thia  parallel,  in  the  middle,  'tfacj  found: 
fomc  confiderable  plac^  and  from  this 
they  named  that  climate..  Thus  ihcy  dlflri- 
buted  what  they  knew  of  the  globe  north  of. 
the  equator  (for  louth  of  it  they,  knew  no- 
thing) intp  tiielc  ievcn  climates,  and  th^ 
filft  of  them  from  Mgroe  being  in  th^  middle 
of  it«  they  called  the  dimate  of  Metoe,  the 
Jecond,  for  the  like  reafon»  they  called  the 
dimate  of  Synie»  the  third  the  cGmate  of. 
Alexandria,  the  fourth  the  dimaie  of  JUiodeh, 
the  fifth  was  the  climate  of  Rome,  or,  as 
fome  others  called  it,  of  the  Hellcfpont,  and 
the  i\xvt\  01  the  EorylihciK  s ;  this  of  the  Ri- 
phean  mountains  was  the  kvcnth. 

RIVER.  A  name  for  tbe  confleUation, 
DOW  dUtingiiiQicd  from  die  JotdNi  and  Tjgn» 
by  die  name  ExidaoiM. 

RHODES,  Climau  of.    The  climate  <f. 
Rh'ides  was,  according  to  the  old  divition, 
the  fourth  of  the  clunatts,  north  of  the  equa- 
tor.  Thci«  difl^tes  were  a^i  caiy  ^wqition 
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to  fenre  in  Ac  place  of  our  ill  vif  on,  by  de- 
grees, and  minutes  of  latitude.  I'hc  anticnts 
divided  fo  much  of  the  fuif  cr  of  the  globe,  as 
was  known  to  them,  iii'o  what  they  called 
fcven  climates,  beginning  at  fome  dillancc 
from  the  hnc,  where  all  was  unknown,  and 
fuppofed  iitHnhabicaUe:  etcb  dtraate  was 
contained  betvma.two  paraOds,  at  one  of 
whkh  the  longeft di^  was  half  anhoor  longer 
than  it  was  at  (he  other,  thcfc  were  called  the 
bc^hinbig  and  the  end  of  the  climate  f  and 
that  parallel,  iri  '.vhich  the  longefl  day  was  a 
quarter  of  an  hour  Ioniser  than  at  the  one, 
and  a  quarter  of  an  hour  fhorter  than  at  the 
Other,  was  called  the  middle  of  the  climate. 
Thc7  named  each  dunate  fiom  fiune  conil- 
denble  place  Aat  Uf  under  this  middle  pt- 
tallel  i  and  the  dty  of  Rhodes  bdng  fiippded 
to  occupy  this  iituation  with  refpccl  to  the 
fourth  climate,  that  was  cdled  the  dimate 
of  JKihode8« 

RHOMBOIDE.    A  quadrilateral  figure, 
'  or  paxallclJogram,  which  has  all  its  angles 
oblique,  and  in  whkh  only  the  oppofite  fides 
nveequaL  ^QirADaix.ATCRAf.  FicuftE. 

RHOMBUS.  A  quadrilateral  figure,  which 
has  all  its  angles  oblique,  and  al!  its  fides 
equal.  See  this  farther  explained  under  tbg  ar- 
iuU  Quadrilateral  Fioure. 

ROAH.  A  name  by  whicii  ioinc,  why 
are  Ibnd  of  ufmg  uncommon  words,  call  the 
conftdlation  Auriga ;  it  is  a  part  of  the  He- 
hitw  name  of  that  conlidlationy  the  whole  is 
Ha  Roah  Schohide  Ha-  Rcfim,  and  the  lenfe 
of  it  is  the  fliepiierd  holding  a  bridle  ;  and,  in 
the  fame  manner,  the  Arabs  call  it  Mafik  Al 
Inan,  one  holding  a  bridle. 

ROBUR  CAROLINUM,  the  Ryal  Oak, 


I  ir'Kmg  Charles's  Oak ;  er^tttt  t$  tmt  fo  notahit 
I  a  name.,  the  Carolina  Oak,  <Jf  me  ef  the  £m- 
j  £^'A'  '''^ '  '-'homers  calls  it.    One   of  the  con- 
j  ftellatioasof  the  fouthern  hemifpherr.  Thss  is 
not  one  of  the  old  forty-eight,  but  has  been 
lince  deviAtd  by  die  modem  aftnoomers  to 
take  in  Ibme  of  Ibe  unfivmed  llaia  of  that 

The  Royal  Oak  is  not  a  veiy  taigje  co»> 

ftellation,  nor,  in  propoitionto  the  fpace  whid 
it  occupies  in  the  heavens,  does  it  Gompfe> 
hend  many  ftars.  Thofe  which  are  accounted 
j  to  It  are  however  fo  well  placed,  and  many 
[  of  them  fo  confpicUous,  that  it  is  eafilv  di- 
•  ftinguiihed  and  aiceitwied  in  tiic  heavens. 
The  conAdlatians  hetween  and  amoif  whkh 
the  Royal  Oak  is  placed*  are  the  Ghamdien, 
the  Centaur,  the  Ship,  and  die  F>yiiy  Filik 
The  Chamelion  is  {^aced  nctf  its  root,  and  is 
on  its  back  ;  the  curled  part  of  the  tail  of  this 
conftcllation  nearly  reaches  to  the  bottom  of 
the  trunk.  The  hinder  legs  and  tail  of  the 
Centaur  arc  very  near  the  top,  or  tlie  tutted 
part  of  die  tree  j  the  Ship  is  cloie  to  it  on  the 
oppofite  fide,  and  the  Flying  Filh  is  swar  its 
truafc»  on  the  iide  oppofite  to  diat«B  whidi 
the  Cbamdion  isj  and  this  creatine  is  in  a 
dite£lioa  nearly  paialld  to  that  of  ks  crank. 

The  figvre  uiderwfaich  thk  rrmftrilittipn 
is  reprefented  in  dte  heavens  is  that  of  an  old 
oak-tree,  with  a  thick  trunk,  and  a  top  net 
very  much  branched.  The  ftars  in  the  Royzl 
Oak  arc  twelve,  and  fome  of  th.m  are  lar::e 
enough  to  be  fufficientiy  coiil]>icuoui ;  there 
are  two  in  the  trunk,  one  toward  the  root, 
andonelowaid  die  top,  wtee  k  begins  ta 
divide  into  Branches  I  there  tt  a  dnfter  of 
joft  where  die  hnndies  begfn,  at  the  lower 
branch,  on  one  fide  there  are  two^  on  the 
top  of  the  odier  branch  there  are  alfo  two, 
and  there  are  two  other  finaller  about  the 
bianchesy  on  the  lower  pait  on  this  fide. 

The 
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The  figure,  underftood  by  this  conftellation, 
is  that  of  the  oalc  in  which  King  Charles  II. 
ifnsy  while  his  enemies  were  in  puriuit 
of  him  i  and  this  the  modem  afoonomers 
baviB  laifed  up  irm  the  heavens,  as  the  early 
audioes,  in  die  fame  ifaadjr,  dki  the  Scoipioa 
Aat  kified  Orioii,  or'tlte  monfiee  tiiat  was.  to 
kave  Jcroured  tbeunfortonsteAndnMneda.  . 

ROM£»  Clim^  ^.  A  name  of  the  fifth 
climate  noffth  of  die  eqnafer,  according  to  the 
davifioa<IfdieaodeiMs.  'The  way  of  marking 
down  the  dtftance  of  places  to  degrees  and 
minutes  of  ladUide  being  not  then  known,  they 
had  rccourfc  to  a  divilion  by  climates.  They  di- 
vided To  much  of  the  furface  of  the  globe,  as 
was  then  known  to  them,  by  this  means,  into 
what  th^  called  feven  climates  north  of  the 
equator,  for  the  countries  to  the  fouth  they 
were  unacquainted  with.  Each  climate  com- 
prifed  ib  nuich  of  die  fiulace  of  the  globe  as 
by  between  two  pwallels,  lb  diftant  fioni  one 
another,  tiiat  thelongeft  day  at  the  one  was 
half  an  hour  different  from  die'longcfl  day  at 
the  other.  They  ufed  to  name  each  of  thcfc 
climate;  by  the  name  of  Tome  confiderablc 
place  that  was  in  or  near  the  middle  of  it , 
they  thus  culled  their  filth  climate,  in  the 
middle,  or  about  trie  middle  of  which  they 
fuppofed  Rome  to  be,  the  dimaie  of  Rome  } 
though  thia  was  not  iinimfai',  fer  we  find  tfab 
fifth  climate  called  alio  by  Ibme  dMk.^^iate 
ofdieHeUefpont.  The  fixdi  was  diatof  die 
BflfyflhitnTTi 

ROSE,  tityTu,  A  name  given,  by  Schiller 
and  his  followers,  to  the  confteilation  £quu- 

ROTA,  and  Rota  Ixiokis.  A  name 
by  which  fiune,  vriio  are  fond  of  tincommon 
vraids,  bsve  ctUcd  the  conllellation  Corona 
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Aullralis,  or  the  Southern  Crown.  TTiey 
have  fupj  ofed  it  Ixion*s  wheel,  and  Mtrcury's 
Caduccub,  and  a  garland,  and  iave  called  it 
by  To  manycBfiHwent  names  itt  difl&rent  times, 
that  itfeems  as  if  thqr  had  not  any  very  fetded 
form  of  dmwinpdiefigiiie.  We  lee  it  in  that 
of  a  crown  in  the  northein  lUiemes  of  the 
heavens,  b«t  poflibly  diat  was  DOC  always  its 
figure. 

ROTATION.  A  term  properly  applied 
to  die  earth,  to  exprefs  that  ipotion  which 
it  peilbmia  in  its  revdndaa  about  its  own 
axis;  bitt,»a»appaKnttenlbqtienceofthi6 
is,  diat  die  ^hen  of  tJieheavens  i^pean  to 
to  have  a  motion  inacontraiy  diiedioanNmd 
it,  {bme  have  ufed  the  term  to  exprefs  the  ap- 
pearance, and  not  the  reality,  and  have  talked 
of  a  romion  of  the  heavens.  Thus,  as  it  is 
the  earth,  on  which  wc  live,  that  moves^ 
muft  s^pear  an  univerial  mutiun  with  reipe<^ 
to  4II  parts  of  die  heavens,  esceptlng  only 
diofe  two  fixed  points  oonefponding  to  the- 
eardi's  two  poles,  and  called  the  pdes  of  the 
heavens.  Thefc  appear  to  keep  their  places^ 
and  as  the  places  of  all  the  ftars  arc  In  paral- 
lels between  one  and  the  other  pole,  and  the. 
equator,  and  thefc  parallels  are  oi  the  nature 
of  ihofc  of  the  earth,  circles  becoming 
fmaUer  and  finaller  toward  the  poles,  and 
kiger  and  laijger  toward  die  equator,  the  mo- 
tion of  the  eardi  being,  finm  weft  to  eafl^  die- 
apparent  motion  of  die  heavens,,  which  is  ow- 
ing to  it,  will  be  in  a  contrary  direction,, 
that  is,  from  eaft  to  weft :  and  thus  thofe  flars, 
which  arc  in  the  equator,  will  appear  to  round 
the  earth  in  the  cclcftial  equator,  or  dircflly 
over  tl)e  earth's  equator,  and  thofe,  which  are 
at  a  diftance,  greater  or  leii^  from  it,  will  ap- 
pear to  go  round  die  earth  in  a  parallel,  or  a 
cirde  drawn  paralld  to  die  c^iator,  and 
paffing  diioug^  die  point  in  which  ifr  die  place 
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of  tliat  flar.  This  circle,  by  the  motion  above- 
mentioned,  will  be  greater  the  nearer  theftar'a 
place  is  to  the  equator,  aixl  lefler  in  proportion 
at  it  k  neucr*  to  «th«r  df  •  liie  poles } 
all  paffing  over  certain  parallda  ta  be  oon- 
cnved  upon  die  cardi,  aa  0aeb  in  the 
eijiiator  of  the  heavens  pafs  over  the  equator 
of  die  earth.  Thcfe  parallels  in  the  hea- 
vens, in  which  the  ftars  perform  their  appa- 
rent rotation,  and  thofc  on  the  earth,  which 
are  anfwerlng  to  tliem,  arc  called  correfpon- 
dent  parallds. 

• 

ROYAL  OAK,  Rdm^  CmtBmm,  One 

of  die  conftellations  of  die  Ibuthem  hemi- 
fphere,  and  of  the  number  of  dlo6  that  have 
been  fonned  by  modern  aftroMMn.  Sont 


of  the  forty-eight  conftellations  were  in  dils 
bemifphere,  as  tho  Pifcis  Auilralis,  the  Ai^o, 
and  die  Uke }  but  this  is  of  later  date,  /ir 
m  mmmt  of  its  Jtan,  fit  Rosvi>  Caroli* 
Mvai. 

RUCHA.  A  aame  fay  which  fome,  who 
are  fond  of  imcommon  words,  hsLVC  called  the 
conftellation  Urfa  Minor,  or  the Leder  Bear | 
it  is  one  of  its  Arabic  names. 


RULXBAHIC.  Afirangenameb/^ 
feme  haice  called  liie  coaftdladoo  Hercideai 
it  is  a  word  of  no  language  in  ibe  i»arid»  bat 

feems  to  have  arifcn  from  a  fdfe  writing  ef 
the  Giadtt  Ala  Ruchbatichi,  wbich  U  aa 
Arabic  name  of  this  cot^eUatioik 


s. 


Digitized  by  Coogle 


s. 


SACLA TENL  A  name  by  which  fonic 
have  called  the  bni^ht  ft.-irs  in  the  :'rm  ot 
Auriga,  which  the  anticnis  called  Haedi,  and 
the  Kids.  This  is  la  Anbk  name  given  to 
fliienu 

SACRARItTM.  Anaimbf  ^wWdifoaie, 
who  are  fond  of  UQcmUBon  words,  have 
called  the  conn:t>!!jt;on  Ara,  die  Altar  j  it  is 
one  of  its  dd  Latin  names. 

.  SADATENI.  A  name  given  by  the  Arabs 
to  two  bright  ibirs  in  the  ann  of  Auriga. 
Some  of  the  laie  wnten^  wlw  am  fond  of 
hatd  wovdsy  hwbonowd  Cbft  nafaie. 

SADlt^  m  it  is  fometimes  writtiMt  Sa- 
BiR.  A  name  of  a  Tingle  (br  in  ^eonflel- 
lation  Ca/Hopeia ;  it  is  the  bright  one  on  the 
breaft  that  is  called  by  this  nanio,  and  the 
word  Is  Arabic,  and  hgniilcs  the  hruaft,  'I'hcy 
had  a  cuilom  of  naming  fuigie  itar^  thus  from 
their  ^aces. 

SAGITTA.  Ooe  of  tlie  oonAdlacioin  of 
norfhsni  lMinil|)liewy  simLe  vciy  conlpt* 

cuous,  although  a  very  {mull,  one|  it  is  one 
of  the  forty-eight  old  conAeUatiom,  or  thofe 
which  the  Greeks  hav?*  rcccjved  from  the 
Egyptians,  and  which  are  mentioned  by  all 
their  writers.  It  contains  hut  few  ftars  in 
compariron  of  many  of  the  others,  but  then  it 
Vol.  I. 


is  alfo  of  very  fmall  extent  in  compariron 
thofe :  with  refpc£^  to  the  fpacc  u  occupies  in 
the  heavens,  it  u  not  behind  them  in  num- 
ber of  flars. 

TbeSagittaisrepreicnted,  inaUthefebonw* 
ofdielicmiN,  infigjitteof  anamirt  liadiat 
the  imietVB  ufed  in  wa^,  and  fiichaswefind 
defcribed  by  their  aiidio«|  k  is  ftrait  and 
flender,  bearded  at  the  point,  and  feathered  at 
the  other  end }  at  its  middle,  there  is  a  fquare^; 
which  takes  in,  very  luckily,  fevcral  It.irs. 

The  conflcllations  abuuc  the  Arrow  are  tlie 
Eagle,  the  Pdphin,  and  the  Foot  aodGoole.- 
Tiicn  is  a  ^aodbmed  between  thcle  titme^ 
in  tlie  upper  |Mn  of  which  tkis  Ucde  cocflellap 
tion  is  placed ;  the  Fox  and  Goofe  is  imnie> 
diatcly  over  it,  and  very  near  j  the  point  of 
the  Arrow  coming  very  near  to  the  right  fore 
leg  of  the  Fox ;  the  Eagle  ib  under  it  at  a 
iuincul.at  greater  diftance  ;   the  Arrow  is 
placed  ilaiiuag,  but  the  fcatiiercd  end  comes 
toward  the  tail  of  that  bird ;  the  Dolphin  is 
on;0|i|9  fide  of  it»  tbiefsihly  near,  and  on  the 
oClMt.I^ciCHlcs,  Imtat  agmtdi^bnce. 

The  amicnis.  counted  file  flan  iaS8gitt«.i 
Hippaiduisr  who  mnde  tfe     caialogiie  of  > 

the-  fixed  Aars  that  is  bnmm  of,  let  down 
many  in  it)  Ptolemy  followed  his  account; 
Tycho  continued  the  number  five ;  Hevclius 
the  fame,  fo  that,  till  the  obfcrvationsof  Flam- 
flead,  the  conlk-iiation  ftood,  in  this  refpc^ 
as  it  had  been  eilabliihed  by  thofe  who  Hfll 
Oo«  took. 
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took  account  of  It,  but  Flamftead  counted  no 
lefs  than  eighteen  in  it.  TTiefe  are  difpofed 
pCCtt)'  regularly  oyerjljc  .%ure  j  there  i* 
unformed  flart  bat  stfccomifeed  to  the  conftd- 
ladoiiy  ibaut  befoie  the  pobc  of  the  Arrow ; 
there  are  two  or  three  vifible  ones  in  the  head, 
M  many  in  the  fbaft,  and  one  of  thefe  large  ; 
three  or  four  in  the  fquare  at  the  middle,  ?  rv3 
as  munv  in  tho  feathered  part ;  of  thcic  there 
are  none  of  a  very  confidcrable  fize,  the  three 
or  four  largell  are  of  the  iourth  magnitude, 
tor  there  is  not  oae-'of-the  fiii!*  baaai,  m 
thirdfinhj  there  are  two  or  direerflbiDf  die 
iftb,  hot  the  gieadeft  jwoiber  ueiof  Ifaelitth 
nagnkude. 

I  The  Greeks  tett-ut^  that  tfab  couftcUation 
owes  its  origin  to  one  of  the  arrows  of  Her- 
cules, with  which  he  killed  the  eagle  or  vui- 
tur  that  gnawed  the  liver  of  Prometheus. 
T  he  anticnts,  when  they  periormed  their  fo- 
kmn  iisicrifices,  vhA  to  bun  whole  beaftt  ia 
the  fire  by  way  of  oArifig  to  the  gpds.  Pro- 
■Klhcut,  who  Ibundy  IhM,  at  this  tale,  only 
the  "rich  could  be  religbus*  made  an  order, 
diat,  in  thefe  facrifices,  a  part  of  the  vi^vtn 
only  fhould  be  confumfd  with  fire,  and  the 
reft  eaten  with  reverence,  and  pious  conuriu- 
jMon,  by  the  people.  When  this  cuftum  was 
eftablllhcd,  they  tell  us,  that  he  made  a  fo- 
lemn  facriiice,  and  offering  two  bulls,  all 
that  he  hmA  on-  the  altar  waa  the  liver  of 
each,' the  fleflt'oflhet^o^HAuM  lie  (Mt  to- 
fether  to  one  ogt'eftin,  and  foaMH  for  die 
attendants.  The  boM  which  he  had  takiui 
out  be  alfo  wrapt  \if>  in  another  ikm,  and,  lay- 
ing all  together,  he  requefied,  they  (ay,  of  Ju> 
piter,  to  take  what  he  pleafed.  They  tell  us, 
that  the  fuft  pcrmiflion  of  faving  a  part  was 
alked  of  Ji^iter,  and  that  the  gods,  not  being 
covctoiiiUkeniei^heobtftiiied  iteafilyi  but 
iJua  wM  an  iU  rttUtni.lie  leemed  to  hiire 
ihomjhtbetterof  Jupiter  than  he  deAraed*  or 
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elfc  to  have-  laid  a  trap  to  expofe  him,  for,  2S< 
all  was  now  wrapt  up  and  concealed,  th^ 
-tell  you,  Jupiter  made  the  wtong  choice,  tak- 
tng  both  to  be  boUs,  he  cfaofe  the  liide  one^ 
and  confequently  he  got  die  bones.  The 
deity,  diey  fay,  in  revenge,  took  away  from 
manlcind  the  ufc  of  fire,  that,  as  they  cojU 
not  eat  their  meat  raw,  it  might  be  of  no  ul'c 
to  them.  Prometheus,  after  this,  as  thty 
continue  th/e  ftoiy,  found  his, way  to  Jitter's 
own fixO)  and Oolefomeofity-nnd fetal]  i^t 
again^am^g  his  ftlleW'Cfeatuict»  This  is 
^,or^fv4  ftoiy,  bittto.tfaia^fiiooeediflg 
fabulifts  added  a  multitude  of  thi  ngs  as,,  that 
he  made  men,  and  many  other  iuch  matters. 
Jupiter,  in  revenge  for  tlie  repeated  infult, 
they  fay,  bound  I'lonicrhcus  to  the  mounraia 
Caucafus  in  Scythia,  lalicnmg  him  down  with 
an  iron  chain,  and  placed  an  ea^le  as  b>mt  call 
it,  or,  as  odien>  a  ndtnr^  which,  piencii^. 
his  Sdtf  -fed  •OB  his  Itvefy  wad  returned  to  the 
prqr  as  e^toi  as  nature  leflored  what  it  had 
deflrajred.  This  vulture,  or  eag/e,  it  is  faid, 
was  not  of  the  ordinary  breed,  but  was  fabri- 
cated by  the  hands  of  Vulcan,  ?-nd  obtained 
its  anin^at!i;g  priatiplc  from  Jupiter. 

Long  after  this,  they  iay,  Jupiter  was  in- 
clined to  have  been  very  well  acquainted  wah 
Thetis,  and  took  lomc  pams  to  iutcecd,  i  he 
fates,  talking  over  the  fucceeding  fperiods,  (et 
it  dowv  as  a  oertnn  oonftquence  that  Thetia 
fliouU  have  a'  lab»  who  Ihoidd  be  pcaicr 

,  dianhis  firther.  Prometheus,  who  was  in  no 
condition  to  ileep,  heard  the  predit^on,  and 
he  acquainted  Jupiter  with  it.  Jupiter,  in  re^ 
turn,  fet  him  at  libcrt)-.  Hercules  fcnt  after 
the  Hcfperiaii  apples,  and,  knowing  nothing 

^  of  the  place  where  they  grew,  *  went  up  to 
Prometheus,  as  they  (ay>  who  lay  bound  upon 
the  inouii^,,  and  obain^d  the  knowledge  he 
wanud^fima  htPy  and  aftcrwsvds  xeksfed 
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Schickard,  who  v/ill  make  every  conAcIIa- 
tion  commemorate  fome  piece  of  the  Old  Tcf- 
tament  Hiftory,  calls  this  the  arrow  ot  Jona- 
than. Schiller,  wno  will  have  them  ail  refer 
to  Ibme  pact  of  the  New*  aJten  the  figure, 
^.loakBs  k  dif  %ear  aiMl  Jttils  tliaCfVDunded 
Chnft. 

SAGITTARIUS,  S^ittary,  the  Arther, 

One  of  the  conftcllations  of  the  northern  hc- 
mifpherc  of  \cry  confidcrabic  note,  and  men- 
tioned by  all  the  altronomical  writtis.  It  is 
one  ot  the  old  fort)'-cight  corUleUationa,  and 
one  of  tb«  (w.elYe  figns  pt  the  zpdiac ;  (binding 
ttWPMtt  ifagJicwtMnaad  Cgaprio^  It  is  a 
luge  cpi|fteU«W»t<it>  fox  extent,  it  com^ 
fK^ei  Sf9ftr  ftars  tfafui.aliiioft  any  other,  and  a 
gjpeat  pact  of  thefe  are  not  confiderable  in  their 
ina^nitudes  ;  what  there  arc  of  note  in  it,  are, 
however,  principally  about  the  hc.ui  and  brcaft, 
and  they  are  fo  4itljpol«d  as  to  l^c  lu&cieiuiy  1 
characteriilic. 

.  1  he  figures  of  die  Bodi^c  are,  in  general, 
moR  nittural  dun  dipfe  of  mfvy  <it)ier  parts 
of  di«  bavpMs  die  bean.tvne  ttilf, .the  dn- 
f0|is)uniy.h«|d8y  indtheDplfhio  is  mtioked, 

but  the  Ram,  the  Bull,  the  Crab,  and  the 
fcft  of  the  2X)diac  figns  in  general,  are  like 
thpfe  which  arc  on  the  earth.  This  Sagittary, 
however,  is  an  archer  of  the  fkics  alone,  for, 
on  earth,  there  is  nothing  to  it.  The  fi- 
gure we  Ice  given  for  it  in  all  ihe  fchemes  of 
the  heavens,  a^ttent  ae  wdl  ,u  modern,  is 
that^of  aCeiilaMr«  pranuimal  )ialf  manand 
^  Iwtle,  anM  v|tli  &  hem  and  mpfftf 
^od  the  bow  drawn,  and  the  arrow  ready  to 
he  let  fly.  The  whole  figure  is  naked,  but 
there  flows  behind  the  neck  a  loofc  kind  of  a 
jrpbe  j  it  is  ufeful  for  comprifmg  a  confiderable 
number  of  flars,  but,  as  the  drawing  flands, 
it  is  not  e|J^  to  iay  .in^what  mannv  it  is  faf- 
iteacd  to  dw^Jody..  The  body,  to.,itc  lyail^ 


is  human,  there  begins  the  horfe ;  the  body  is 
bulky,  and  the  tail  that  of  an  horfc,  but  it  is 
lingular  that  the  hoofs  are  cloven.  The  bow 
is  very  large,  and  the  podure  is  that  of  walk- 
ing, although  the  anow  is  aihnoft  in  the  a£fc 
of  going  forth. 

The  codbdladons  between  and  amodg  wbidi 
Sagittary  Stand  art  Capricorn,  Anttnous,  and 
the  ^a^c^  Opticus,  and  the  Scorpion. 

Capricorn  is  clofe  behind  him,  the  fortfoot  of 
tt-at  hgurc,  which  is  put  forward,  cuaies  al- 
moft  cloie  to  the  horfc's  tail,  Antlnous  is  juft 
over  the  flowing  part  of  the  robe  oi  bagittaiy ; 
a  part  of  the  body,  and  the  tail  of  die  Ser* 
pent  that  is  in  die  hands  of  OpbtucHs,  cornea 
over  die  top  of  die  bow,  and,  in  Ibme  de* 
gree,  over  the  head  of  the  Sagittary,  but  at  a 
confiderable  diftance,  and  the  Scorpion  is  juft 
before  him  :  the  point  of  the  Arrow  feems  le- 
velled at  the  firfl  joint  of  the  tail,  and  but  at 
a  veiy  little  diftancc  from  it. 

The  anticnts  counted  thirtj  -one  liars  in  the 
cetifteljation  Sagittary.  Ftplemy  fees  down  (9 
many,  and  fiom  that  we  know  this  was  die 
aocottitt  in  HippaTc)ius,  die  fiift  among  die 
Gredca  who  nude  a  catalogue  of  the  fixed 
ftars,  and  whocn  Ptolemy  flri<5Uy  copied.  Ty* 
cho  Brahc  mentions  only  fourteen  ftars  in  this 
conftellation  ;  but  Hcvelius  accounts  for 
twenty-two,  and  Flamftcad  has  exceeded  the 
common  number  of  the  antients  a  great  deal, 
he  makes  tlieru  no  tewcr  than  fixty-xune,  of 
thefe,  fome  ofwhsdh  are^MHttdielieadand 
Jirealfc  of  the  figure,  and  aUb  fime  in  die  bow 

fUidairow»iev^aievarycodpicuoui|an4  they 
jueibhappilfdtlpofed»tbata]l  tfae%iueicvefy 

determinate,   There  ii  not,  however,  out 

ftar  in  the  conftellatton  of  the  firlV,  or  even 
an  allowed  one  of  the  fecond  magnitude} 
there  is  indeed  one  in  the  louth  part  of  the 
bov.,  winch  fome  have  called  of  the  fecond 
in^utu4e,.but  thpy  jir^  ipQ^c  in  the  right 
O  o  o  a  who 
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who  have  alloweJ  it  to  be  only  a  ^ird ;  i 
skU  thU  however  is  arbitrary.    There  are,  ! 
however,  bcftcle  this,  no  Icfs  than  five  ftar^, 
allowed,  on  all  hands,  to  be  of  the  third 
maenitude,  and  thefc  being  all  fo  near  to  one 
another  as  in  the  head  and  brcaft,  and  bow, 
make  a  very  confpicuous  appearance ;  one  of 
thele  is  placed  at  the  bafe  of  iSm  Anow's 
head»  a  Iccondtn  the  flioiilder*  a  thud  tinder 
the  arm-fUty  a  fourth  is  the  laft  of  three  in  the 
head  of  the  figure.    There  arc,  bcfidc  thcfe, 
feveral  of  the  fourth  magnitude  i  the  reft,  in 
gencrnl,  arc  of  the  fiTiallcft  kinds. 

The  Greeks,  who  fcem  to  have  named  the 
figure  of  this  conlkllatioii  juft  as  it  is  to  this 
time  continued  tu  us,  have  had  many  opinions 
as  to  its  origin ;  they  have  been,  at  Ibme  timeSy 
inclined  to  call  it  a  Centaur,  butthcy  have  de- 
clared ag^ft  this,  becaufc  of  the  bow  and  ar- 
rows, which  are  not  allowed  to  be  the  arms 
of  a  Centaur.  Many  of  them  have  gone  fo 
far  as  to  give  a  name  to  the  figure,  and,  after 
that,  it  was  cafy  to  affix  an  hiftory.  They 
call  him  Crotus,  and  fay  that  he  was  a  Con  of 
Kupheme,  who  was  a  nurfe  of  the  mufcsj 
they  fay  that  die  youth  had  his  habitation  on 
'mount  Hdiooii,  and  that  he,  in  genera], 
ipent  his  time  among  die  mules,  bat  diat  he 
.femetiniet  diverted  himfelf  with  hunting. 
They  add,  he  was  the  bed  poet  and  the  beft 
fportfman  of  his  time,  and  that,  in  reward  for 
his  jieculiar  merit,  the  mufcs  had  rcPjUefted 
tit  Jupiter  to  ^vc  him,  at  his  death,  a  place 
among  the  ftars,  to  which  the  deity  confented, 
and  made  him  one  of  die  twelve  lig^s  of  die 
sodiac.  Thqr  fiy  that  Ootus  was  flnped 
like  odicr  men  while  he  lived,  but  that  diis 
complicated  figure  was  meant  Co  commemo- 
rate his  fi'vcrnl  excellencies.  The  bow  and 
arrows,  the  enfigns  of  Ap  llo,  to  fignify  his 
power  of  verfe  ;  the  horie-Uke  part  of  his 
body  to  denote  his  exercifes  on  that  noble 
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animal,  and  hb  ufe  of  it  in  hunting.  They 
h:tve  thrown  a  crown  before  bis  frt-t,  with 
w  hich  he  feems  playing,  as  above  the  wear- 
in  _^  it ;  and  the  lame  mythologifts  fay,  that  his 
ft^tyr':}  tail  was  given  to  fhew  bialoveof  fiac* 
chus,  and  his  happineis  of  cdebndng  that 
deity  in  hb  poems ;  it  feems  from  this  dnt 
we  have  a  little  departed  from  the  old  fig^, 
for  our  Sagittary  has  as  good  an  horfe's  tail 
as  need  b?  tlrrtwn,  the  hoofs  alfo  are  divided, 
perhaps  by  tnc  fancy  of  the  painter,  for  the 
old  writers  do  not  mention  this,  but  thcfe  aic 
of  no  confcqucistc. 

Inllead  of  all  this  idle  matter  among  the 
Greeks,  let  us  look  up  to  the  Egyptians  for 
the  origin  of  the  figure,  and  we  flidl  not  be 
at  a  ]o6,  Th^  have  die  form  pidervcd 
on  their  mod  antient  remains,  and  digr, 
doubtlefs,  or  their  predeceflbrs  in  Shinar, 
formed  the  condellation.  Sagittary  is  the 
fign  which  the  fun  enters  at  the  clofe  of  au- 
tumn, or  at  the  tall  of  the  leaf,  and  th/s  be- 
fore the  raiiis  of  winter  come  on,  is  the 
fportfman's  feafon.  The  Egyptians,  or  thefc 
their  predeceflbrs,  had  before  figured  the  en> 
creafe  of  the  flodct  in  fpring  by  the  Ram, 
dw  Bull,  and  die  pair  of  kids,  fior  that  is  die 
original  Gemini  in  the  zodiac  ;  and  thqr  had 
for  faarveft  ^aced  a  fun-burnt  maid,  a  la- 
bourer in  the  field ;  what  figure  couid  they 
therefore  chufe  better  to  rcprcfent  thp  apnroach 
of  the  hunting-feafon,  than  that  of  an  archer, 
or  a  fportfman  ?  Why  indeed  they  jouHLi  t  ic 
body  of  the  man  to  that  of  an  horie,  we  are 
not  cooi^  acquainted  with  their  lueroglyphic 
huiguage  to  attempt  eaphinii^.  Whatever 
the  mafon,  all  the  alfaonomers  in  the  foe* 
cccding  world  have  continued  the  figure,  ex- 
cept the  Arabians,  and  diey  have  drafted 
from  it,  not  from  defign  or  chance,  but  an 
unlucky  neceflity.  The  religion  of  thefe 
people  did  not  permit  them  to  draw*  on  any 

occasion 
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occaJion  whatibever,  an  human  %vre»  this, 
though  only  in  part  human,  was  therefore  un- 
h  vful ;  and  they  have  kept  up  the  intent  of 
the  Egyptians,  though  they  have  dropped  the 
figure,  by  drawing  a  quiver  in  its  place. 

It  was  a  cu[lom  among  the  old  writers  on 
aftroiioray,  to  give  one  ot  the  twelve  ligiis  of 
the  zodiac  to  the  proteiSion  of  each  of  the 
twelve  (iipenor  deides.  ThU  fell  to  the  fliare 
of  ApoUo}  an4  from  Ais  fin^e  dvctunflance 
we  ntay  trace  the  origin  of  ail  that  jargon  and 
nonfenfe  which  we  find  in  the  writings  of  the 
old  afh-ologcrs,  who  tell  us  of  a  great  affinity 
between  the  Sun  and  Sagittary  ;  it  is  only  from 
the  giving  the  tutelage  of  this  fign  to  the  god 
of  day,  whom  they  made  condu«5tor  of  the 
Tun. 

We  meetwidi  loine  accounts  of  Dtaxu, 
being  the  patnoefs  of' die  lign  Sagittary,  a 
dKN^t  which  probably  anfe  fiom  the  oon» 

■  fidering  Sagittary  as  a  hunter,  and  that  deil^ 
as  goddefs  of  the  chace.  We  are  not  to  won- 
der if  we  meet  with  confufion  In  things  which 
are  in  themftlves  fo  idle,  and  fo  arbitrary ; 
but  that  Apollo  was  the  tutelary  deity  ol  the 
fign,  at  ieait,  among  the  Romans,  is  evident 
from  the  coins  ofGaUkB,  on  feme  of  which 
.  we  b»v«  a  lareile  the  figuie  of  Sagittaiy,  and 
^  wocds  ApoUini  Confervatori  Augufti,  to 
Apdlo,  the  Cttldaiy  deity  of  the  emperor* 

SAGITTIFER.  A  name  by  which  fome, 
who  iovc  uncommon  words,  have  called  the 
new  confttllation  ui  the  Icuthcxn  hcmifphcrc, 
more  ufually  known  by  the  name  of  the  In- 
dian i  he  ha»  this  name  given  hini  bccaule  of 
die  arrow  in  his  hand. 

SAH*M,  «r  Al  Sah*m.  A  name  by  which 

Ibme,  who  are  fond  of  uncommon  words, 
call  the  ccnHeliation  Sagitta,  the  Arrow;  it 
ii  one  of  the  Arabic  names  of  that  fign. 
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SAKI6  AL  MA.  A  name  by  which  we 
find  the  aftronomers  of  certain  periods  call  the 
fign  Aquarius ;  it  is  the  Arabic  name  of  that 
coii{lellatjon,  and  fignifies  a  pourer  out  of 
water. 

SALKEIM.  A  name  by  which  fome  havd 

called  the  conftcllation  Virgo ;  it  is  a  Tilikiih 
word,  and  its  proper  fignification  is  an  ^u*  of 
corh  ;  it  is  ufcd  properly  as  the  name  of  that 
ftar  in  the  car  in  VIi^o's  hand,  which  is  com- 
monly called  Spica  V^irginbj  but  fomctimes 
for  ^e  whole  cmiflielUnion  ;  the  Perfians  calt 
it  Chufliee,  an  ear  of  conu 

SAMACA,  rrr'l  Al  Samaca.  A  name  by 
which  fome,  who  love  uncommon  words, 
have  called  the  conftcllation  Pifces  ;  it  is  one 
of  the  two  common  Arabic  n;uiici  of  that 
confkHadonl 

SAMAN  UGHRISL  A  term  by  which 
we  find  the  Via  Ladea  exprefled  in  fcMoe  of 
thofe  afitdted  writers,  who  will  go  to  the 
farthcft  part  ot  the  earth  for  an  uncommon  ex- 
prellion.  The  lenfc  of  the  term  is  not  tlie 
Milky  Way,  but  the  Way  of  Straw,  and  the 
origb  of  it  is  this,  as  the  Greeks  (aid,  that  this 
part  of  die  heavens  wis  coloured  by  fiiroe 
milk  from  the  nipple  of  Juno,  the  Egyptians 
fa)',  it  was  from  fome  burning  ftraw  thrown 
all  the  way  behind  the  godtiefs  Ifis,  in  her 
flight  from  Typhon.  This  Ills  was  their  queen 
Semiramis  deified,  and  Typhon,  the  giant, 
fo  famous  in  tlie  Greeks,  a.v  well  as  Egyptian 
writers,  for  bis  enmity  to  the  gods,  is  a  land- 
Boodf  a  thif^  moftterrible  in  £g}'pt  in  early 
times,  and  from  one  of  which  diis  very  Se- 
miramis dcaped  very  narrowly  herfclf,  and 
not  vridioot  the  lofs  of  a  favourite  fon.  All 
the  eaftem  nations  follow  tlie  Egyptian,  r.nd 
call  this  lucid  tra<^  in  the  heavens  not  a  way 
of  milk,  but  a  way  of  ilraw. 
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.SAMj^SON.  A  name  ^iviiuby  Schick^^rd 
to  the  Engi>nafin  of  the  eiirJy  Grcc1;s,  and  .the 
Hercules  of  che  fucceeding  ones.  S(;hiUcj( 
l^'Ul  not  be  content  with  referring  it  to  a  part 
of  the  Old  Tcffament  htftory,  but  relers  it  to 
the  New  ;  he  divides  it  into  three  figures,  and 
calls  them  the  Magi,  or  caftcrn  kings,  that 
came  to  pay  their  adoration  to  our  «>avio(u; 

SAMPSON'S  HAIR.  A  name  given  by 
fbne  to  one  of  die  nordieni  coni^tdons, 
the  Coma  Berenices.  A  fet  of  authors  have 
ri&n  up  who  will  not  fuficr  ny.  figure  4n  the 

heavens  that  has  not  reference  to  feme  Chrif- 
tiaii,  or,  at  leaft,  to  fome  bible  ftory.  Thefc 
will  not  let  the  lock  of  hair  be  Ptolemy's 
queen's,  bui  isaniplba's,  or  clfc  Abfalom's, 
for  fome  caU  it  his  i  butSchiller»  the  head  of 
all  thefe  endnifialb,  will  not  fuffer  it  to  be  a 
head  of  hair  at  aU,  but  lays,  it  19  the  fcourgc 
wtdi  which  our  Saviour  was  whipped. 

SANGUE,  fir  Al  Sangue.  A  nMushy 
which  foine,  who  are  fond  of  uncommon 
terms,  have  called  the  conftellation  Lyra ; 
it  is  a  barbarous  term.  A  niif-fpclling  only 
of  the  wotd  Sengi,  or  Al  5engi,  one  pf  the 
Arabic  names  .of  that  conileUation,  derived 
fiom  the  Ciengh  of  4he  Petfian. 

A  name  by  which  fomc  of 
the  aftronomers,  and  the  generality  of  the 
allrologers,  call  the  conliellation  Cancer ;  it 
ie  the  Hebrew  name  of  the  fign  j  Uic  Arabic 
Is  AUertut, 

V 

SATAN.  A  name  by  which  tee  have 
called  the  conftellation  Sagitta,  die  Anow. 
They  have  the  word  from  Kirchcr,  for  he 
iays,  that  %i  is  called  in  Hebrew,  Satan,  or 
Daemon. 

SATELLITES.    Cstaiq  filde  fhoets. 
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attendant  on  the  larger,  and  performing  at 
^e'fimie  time  their  own  revolutions  roui^ 
the  boldies  of  ihofe  planets,  and  goi.;^  witt 
them  die  great  courfe  round  sd>out  the  fun; 
Thefe  pre  a  kind  of  fecondary,  or  fuboixliRate 
Rars.  The  fixed  Hars  are  fo  many  Itunina- 
rie»  himg  up  in  the  vaft  expanfe  of  hci'-en, 
each  fliining  with  its  own  light,  as  the  imt 
duci  in  our  f)dUm,  and  very  probably  tach 
being  a  fun  to  a  certain  fyltem,  and  having 
planets  tolling  round  about  it. 

The  phmets  of  our  fyftem  (fyt  if  d;ere  be 
any  fuch  about  the  fixed  flan,  Aey  are  ai 
too  great  a  dlftaooe  to  be  viJible  to  us)  are  di* 

filnguifhed  in 'the  heavens  from  didc  fixed 
ftars  by  their  more  fteady  li^t^  The  ibeeil 
ftars,  as  luminous  bodies  in  thcmfclves, 
dazzie  the  eye  that  gazes  upon  them,  and 
■have  a  twinkling:  which  diftin^uifiics  them  1 
the  planets  are  bodies  or  earth  and  water,  or, 
of  fiune Other filch principles:  they  are  opake 
in  themfiilves,  eMoitlyidlefttoua  the  light 
which  diey  have  iceNvedfitNn  the  fiui.  Thek 
roll  round  the  fun,  as  ihis  earth  on  which  wt 
live  does,  it  being  properly  one  of  them,  and 

ihcy  nre  diftinguifhrd,  even  by  the  (ight,tobe 
nearer  to  us  than  the  fixed  ftars.  Saturn  b 
known  by  his  dead  looL,  Mars  by  his  ruddy 
afpeck,  Venus  by  being  the  brightcft  in  the 
ftrnnmcnt,  Jupiter  by  being  next  to  her  in 
bt^ieft  and  biightnei^  and  Mocur)'  by  his 
filveiy  hrflre,  vid  hb  qeaipcfi  to  the  fiuu 

Thus  are  didetwodiftinareries  andonkn 
of  flats  diftingiiiihed  fiwin  one  another^ 
fatellites  are  a  third  leries,  and  €tuj  ate  too 
rmali  to  be  villble  to  the  naked  eye,  excepdi^ 
our  moon,  which  is  truly  one  of  them,  and 
being  fo  near  us,  although  fmall,  appears  fuffi- 
cicntly  large,  the  others  are  dilcovcred  by  the 
ufe  of  telefcopes,  and  they  make  a  bcauru'ul 
appearance  i  thofe  of  Jupiter  are  the  mail 
commodiouHy  feen,  and  of  all  make  the 

prettiefl 
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prctticB- appearance.  As  the  moon  turns  round 
this  earth,  enlightning  our  xughts,  by  reflcdt- 
ing  the  light  which  fte  IW«S*«  flwn  Acrfun 
tpan  feme  )pait  cf  tlie  carth'ii  lurfiMe  which 
does  not  meiTe  itj  fi  4uj  enli^ten  the 
pUmeiB  6>  vAikh  ^bej  lielong,  and  move  round 
Abfe  planets  in  different  periods  of  time,  pro- 
{kurtioned  to  their  fcvcKil  di fiances:  and  as  the 
ihoon  kfeps  company  with  this  earth  in  ifc> 
annua]  revolution  round  the  fun,  fo  do  they 
ieveraily  accompany  the  planets  to  which  they 
belong  in  their  fevend  courfti  fbonl  dutf  lu- 


ll b  ImpolBUej.  that  ilie  Mdfioice  of  the 
ftleOitai  of  an7  of  Ike  phnets,.  cxccpt  the 

moon,  belonging  to  ui^  oould  be  known  be> 
fore  the  ufe  of  tclefcopes.  Thofe  of  Jupiter, 
which  aic  four  in  number,  were  difco- 
vercd  by  (yalileo  in  the  year  1610,  fo  very 
lately  has  the  knowiedge  of  ailronomy  arifen 
to  ii8  fUbat  hoigbt,  and  ofcn  now,  with 
Kgard  to  Mb  Mliim  of  tiie  other  pluKto^ 
iijtaot.paM.  Itfi^tiUagoftiMfiilollilesi 
we  difehguifli  thda  «ccoi<iilig  to  their  places, 
into  the  firft,  the  fecond,  and  fb  on :  by  the 
firft  fattUite  we  flCMM  that  'vriiich  is  oeareflr  to 
the  planet. 

As  Jupiter,  being  more  remote  from  the  fun 
than  this  earth,  hat>,  tnticad  of  our  one  moon, 
mfMlktf  four;  jSaturn,  being  yet  more 
foaoia^  hai  five }  one  ofihde  was  Albovnod' 
by  Huygeitt,  in  16^5,  and  iJut  was'  the 
fisoith,  ibe  -fo«ir  odteia  Weie 'difeamnd  If 
Caffini,  the  third  af)d  the  fifth  in  itjt  and 
1672,  and  the  firft  and  fetond  in  1684.  There 
it  rcafon  to  fuppole,  that  v.  hnt  is  called  the 
ring  of  Saturn,  is  no  other  in;in  a  congeries 
of  fatcllitcs,  but  of  this  we  fhall  (peak  hcrc- 
after  unde^  the  article  Sai  urn.    We  arc 
IcietDccnTideronljrthc  latelUtes,  whidiare 
^ttind^  aiid  are  allowed? to  be  Aicb,  and 
iftttcb  inove  «ound  Saturn  at  dilfoent 
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The  proper  revolution  of  t&e  fatdlites  of 
Jupiter  and  Saturn,  in  their  oihitB,  it  in  tho 
fame  diradlion  with  that  of  die  prtniaty  pla* 
net^  that  ii,  aoaonfii^  to  die  order  of  the 
figns,  fo  that  they  appear  in  the  liipcrior  part 
of  their  orbits,  which  is  the  part  tnoft  diftant  • 
from  us,  to  go  from  weft  toward  call,  and 
in  the  lower  part  of  their  orbit,  which  is 
neareil  to  us,  from  calt  to  weft.  Although, 
neither  the  fatellites  of  Saturn,  nor  of  Jupiter, 
cotdd  be  lean  by  Idle  naked  eye,  thole  of  Ju> 
piter  will  be  diflingiiilhed  with  a  veiy  mode^ 
nte  afflftitaee  to  !t  Tbejr  may  be  dfflinaiy/ 
fcen  with  a  telefcope  of  three  foot,  and  they 
^qn^ear  thus  about  equal  to  ftars  of  the  fudk* 
magnitude,  when  fcen  by  the  naked  eye. 
The  (atellites  of  Saturn  are  not  to  be  fcen  fo 
eafily.  The  fourth,  which  was  the  firft  dif- 
covcrcd,  and  is  the  moil  conipicuou^,  is  not 
to  be  feen-mth  a  refii£Hng  telefcope  of  left 
than  eight  footy'or  theittbouts ;  die  third  and 
fifth  may^  iben  by  a  twelve  foot  telefcope, 
but  the  firft  and  fecond  will  lianily  be  difco- 
vered  with  a  lefradins  telefcope  elt  left  than 

thirt)'-fivc  feet.  ■ 

We  (hall  fpeak  firft  of  the  fatellites  of  Ju- 
piter, and  afterwards  of  thofe  of  Saturn.  The 
fatillites  of  Jupiter,  like  all  others,  receive 
their  light  as  the  planets  do  to  which  they  be- 
long, from  the  fun}  and  they. are, cdipfcd  by- 
die  fludow  of  Jupiter,  in  die  lame  manner 
•  as  the  moon  \s  edipfcd  by  the  'fliadpw  of  the 
,  eai^ ;  they  alfo  form  ediplea  of  the  fyn  upon  • 
the  difk  of  'Jujuter,  as  die  moon  does  upon 
|.  the  furface  of  this  earthy  .whenibever,  in  the 
li  courfc  of  their  revolutions,  they  pafs  dirciHly 
i  between  the  fun  and  that  planet.    This  may. 
j  be  diftinguifhed  at  this  diftance:  we  fee  it  very 
<  plainly  by  the  fliadow,  which  they,  at  that 
time,  caft  upon  the  difk  of  that  planet.  Tlicfc. 
Ipots  are  diflinguiihed  very  eafdy  ffom  thofe  - 
fyom  which  are  natural,  and  art  a  part  of  the 
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matter  of  the  p!an«t,  by  the  motioiB.  ThoTe, 
adbering  to  the  farfmof  the  planet^  have  no 
motion  but  with  that  of  ^  planet,  asid  are 
carfiedt  together  with  that  part  of  the  fiirfacc 
to  which  tlicy  belong,  regularly  round  in  the 
revohition  ot  tlie  planet  round  its  axis  •,  on 
tljc  other  hand,  thcfe  fpot$,  which  aic  tiie 
ihadows  of  the  fatclUtes  on  djc  difk  of  the 
planet,  have  31  motiott  peculiar  to  theoifelvM, 
and  in  %  diieaion  like  that  of  the  ftteUite. 
Tfa«je  (pots  upon  the  fiirface  of  Jupiter,  oc- 
cafioned  by  the  fliadovrof  dw£uieU>tes,  and 
being,  in  cffccl,  fo  many  ecltprcs  of  the  Am 
for  the  places  where  they  happen,  were  f:i  It 
obl'ervcd  in  1664.  by  CaiTini.  Aftronoracr  , 
have  taken  a  ^eat  account  of  them  evu 
^ice. 

When  Jupiter  »  to  the  weftward  of  the 
fiui,  which  is  the  cafe  frocn  tiie  tune  of  his 
conjundion  to  that  of  hb  oppofidon,  the  Iha- 
daw  is  occidental  with  tegard  to  the  fatellite, 
whidlf  in  t^i^  lower  part  of  the  circle  when  it 
it  is  neareft  to  the  earth,  fcems  to  run  from 
caft  to  wdi,  and  it  is  for  this  reafon  that  the 
lliadow  enters  the  difk  of  Jupiter  before  the 
body  of  tlx  fatellite,  and  goes  oiF  before  it. 
Juft  the  oontraiy  to  this  happens  when  Jupiter 
is  to  d»e  eaftwani  of  the  fun,  which  happens 
fnm  his  oppofition  to  the  time  of  hb  con- 
jun^ion. 

Asdiellghtof  the&fieUitesof  Jupiter,  whichis 
rc6e(Eled  to  us,  is  very  nearly  of  the  famebright- 
ncfs  with  that  of  the  body  of  the  planet,  wc 
frequently  loofc  fight  of  them  when  they  come 
before  that  planet  j  we  fometuncs  arc,  how- 
ever, able  to  diftlnguifh,  at  the  place  where  we 
ought  to  iee  them,  a  little  dbSaut  mark  upon 
the  fuiface  of  d)e  planet.  This  maik  is  not 
onfy  left  dttflqr  hi  its  appearance,  but  it  is  alio 
much  fmaller  than  their  fhadows  when  thrown 
upon  the  planet  from  the  fun.  This  gives  us 
an  opportunity  of  knowing,  that  the  Satellites 
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of  Jt^iter  have  obfcure  fpots  upon  thdr  fic^ 

faces,  and  are  fo  much  the  more  like  our  ukmo 
:n  thnt  rcfpcdl.  Thefc  arc  net  to  be  fctn  at 
any  time,  but  when  the  fatelhtc  u  mairin^itt 
tranfit  over  the  body  of  the  planet. 

The  fhadows,  which  the  fatetlites  caft  upon 
tfie  diik  of  Jupiter,  by  intercepting  the  rays  of 
die  fun,  appear  oftentimes  mudb  laij^  Aan 
the  fatellites  themfelv^,  becaufe  we  lee  on^ 
the  enlightened  part  of  the  fatellite,  whereas 
the  ihadow  is  made  by  the  whole  g|kibe»  and 
is  as  laige  as  its  diHc. 

We  not  only  diftlngulfli  very  dearly  that 
the  fatcUites  of  Jupiter  have  a  revolution  round 
the  body  of  the  planet,  but  wc  fee  alfo  many 
things  that  lead  us  to  believe  they  have,  at 
the  fame  time,  a  revolution  round  their  ova 
axis.  In  the  lirft  place,  in  the  time  of  theic 
conjundions  with  Ji9cter»  wc  fometMnm  iee 
their  fpots  m  the  place  wfacm  the  line»4i««n 
from  the  earth  to  thofe  fatellites,  would  make 
them  fall  j  and,  at  other  times,  with  all  the 
advantages  of  obfervation,  and  the  fame  in- 
ilrumcnts,  wc  do  not  ice  them  a:  a!l  ia  the 
places  where  we  know  ihcy  ought  to  appear, 
and  where  we,  at  other  times,  do  fee  than  ; 
this  can  be  only  owing  tt»  one  tfiii^  wliichiit 
that  one  of  the  henulpheies  of  ibe  MUle 
muft  be  more  fpotted  than  die  cdwr»  and 
that,  when  die  ^pUtttA  port  is  toward  die 
earth,    we   can    difHnguifh   the  (atdlite 
upon  the  difk  of  the  planet,  but,  when  the 
unfpotted  hemifphcrc  is  toward  us,  we  cannot. 
This  change  can  only  happen  from  the  fatel- 
lites turning  round  upon  their  own  axU,  in 
confequence  of  which  motion  the  fpotted  be- 
mifphere  will  be  ibmctimes  turned  tnwanl  m, 
and  fometimes  toward  the  planet. 

We  may  obferve,  inthelccond  place,  dnt 
we  fee  the  fame  fatellite  fometimes  larger,  and 
fometimes  fmaller,  while  It  is  at  the  fame  Jif- 
tance  fmm  tbedtfk  of  the  planet   The  Courth 
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^fitdlite  Ibaetimo  appean  finaHer  Aati  any 
6f  others  in  this  obfervation  ;  and,  at 
dther  times,  it  appears  larger  than  either  the 
firft  or  fecond  :  and  its  fhndow  tipon  tlic  difk 
of  the  planet,  when  it  intL  t  ccpts  the  fun's  rays, 
is,  at  all  tiint-s,  lar<i;rr  tl;.in  thcfhadow  of  the 
firft  or  fcconJ.  The  third  fatellite  often  ap- 
pears larger  than  all  the  others,  hut  fomctimcs 
we  he  it  equal  otdf  to  the  fiift  and  ieconii. 
This  can  be  attributed  to  nothing  dfe,  but 
Ihat  die  body  of  dib  latellite  is  fpotted  with 
obfcuze  marks  much  more  on  one  part  of  its 
fiuface  than  on  another,  and  that  it  has  a  mo- 
tion of  revolution  round  its  axi? ;  for,  in  this 
cafe,  as  the  brighter  part  was  turned  to  u  •,  the 
fatellite  would  look  larger,  and,  as  tlic  darker 
part,  ijna!ler ;  all  the  efle£t  the  fpots  on  its 
liixfaoe  could  have,  undiflingnlQiable  fe- 
parattlyy  at  tint  (fiflance>  ihcy  would  dt- 
minifli  the  apparent  magnitude  of  the  (atel- 
lite. 

.  In  die  third  place,  we  may  obicrve,  that  die 
iaae  latdlitc  does  not  always  take  up  the  lame 
time  in  entering  on  the  body  of  Jupiter,  or  in 
going  off  iiKim  it,  for  fometimes  wc  fee  it  come 
on,  or       off,  in  the  fpacc  of  ten  minutes,, 
whereas,    at  other  times,  it  has  been  fccn 
to  do  it  iii  the  Ipacc  of  tlx  minutes  and  an 
half,  taking  very  little  more  than  half  the 
time  to  do  it  on  fomc  occafions  than  it  takes 
on  others.  Thb,  luswever,  is  not  a  real, 
but  only  an  apparent  difierence,  and  is,  like 
theodiefs,  an  tSeSt  of  the  Ipots  on  the  fatel- 
lite.  All  the  ef&£l  thcfe  have,  at  fo  immenic 
a  diftance,  is  only  diminifhing  the  apparent 
bignefs  of  the  fatellite,  fo  that  it  ftcms,  being 
lefstopaf5,in  Icfs  time.  The  period  isdoubtld's, 
the  fame  at  all  times ;  but,  as  this  period  is 
the  time  taken  up  in  tlic  pafll^c  of  the  whole 
feteUite,  if  wc  fee  only  a  part  of  it,  or  if  wc 
fee  tlw  vdiole  dtminiflied  to  the  quantity  of  a 
futf  it  will  take  up  only  a  dme  proportioned 
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to  die  iR^Mie  ten  mimttts,  IS  die  part  is  to  die 

whole  of  its  apparent  extent. 

We  mi^t  aflert,  that  the  Ipots  of  the  fatcl- 
lites  arc  tcmporar}',  that  they  appear  and  dif- 
appearat  times,  forming  themiclvcs  a-ncw  nc- 
cafionaily.  This  would  anfwer  all  tiie  pur- 
pofes  of  the  fyftem,  and  this  we  know  is,  in 
reality,  the  cafe  wtdi  die  (pots  of  Jupiter  it* 
felf,  which  fonn  tbemfelves,  and  are  ddfaoyed 
sg^n,  and  appear  and  vanifli  at  limes.  This 
would  explain  thcfe  appearances  of  didr  differ^ 
ent  time  of  paffing  over  the  edge  of  tlie  planet, 
as  alfo  that  of  their  beinc  feen  differently,  or 
not  feen  at  all,  upon  his  diflc,  in  their  paliagc 
over  it,  as  well  as  the  betore-mentioiied  fy- 
Oem,  wludi  fuppoles  them  to  have  a  motion 
of  revolution  about  dieir  own  axis.  It  would, 
however,  refnire  a  fiippoTidoa  of  very  grea^ 
as  well  as  very  liidden,  changes  in  the  hee  of 
the  fatellites,  of  the  appearance  and  difai^)ear- 
anccof  a  ftrangc  multitude  of  fpots,  fuch  aswc 
fee  on  no  planet  in  the  univcric  ;  and  there- 
fore, although  confiitcnt  in  manner,  it  would 
be,  by  no  means,  confident  in  decree  witli 
the  changes  in  the  other  planets  ;  }>cfide,  it  is 
beft  to  refer  things  to  the  onlinaiy  oourie  of 
nature ;  and  the  fame  obiervatioas,  v^hich. 
fhew  us,  that  no  planet  in  die  univeife  has 
fuch  a  fudden  change  of  (pots  as  .would  be  ne- 
ccfl'ary  to  effect  tliis  appearance,  (hew  alfo 
that  all  the  planets,  fo  far  as  we  have  opportu- 
nities of  determifung  it,  have  this  motion  of 
revolution  about  their  own  axis,  which  ex- 
plains it  full  as  well.  Finally,  when  we  are 
in  diis  fituadon,  we  otight  to  be  guided  by 
die  dedfion  of  other  eminent  aftronomers  in 
cafe  of  doubts,  who  unanimoitfly  aflert,  that, 
when  there  is  the  choice,  we  ought,  at  all 
times,  to  prefer  the  fyUcm,  which  explains 
appenrancca  in  the  planet  by  local  motion,  in 
preference  to  iliat  which  is  'uuik  upon  alter- 
nate produiUons  and  diflipations  of  fpoti,  and 
Other  appearances. 

P  p  p  Sometimes 
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Sometioie  aftei  the  dlfcover}'  of  the  futellltes 
of  Jupiter  by  Galileo,  Picrefk  fct  about  to  efta- 
blilh  their  theory,  and  to  reduce  their  mo- 
tions and  appearances  totally.  He  engaged 
in  his  deiign  a  number  of  perfons  of  abilities. 
By  the  obfervati^ns  made  lijr  tbele  difieieiit 
perfons*  compttdl  with  one  another*  and  wi4 
his owtti'  be  {ooa  detennined  the  period*  of 
,  their  fevcral  motions  prccifely,  or  nearly  j 
and,  t  iking  into  his  aififtance,  the  obfcrva- 
tions  of  Galileo  and  of  Kepler,  he  attempted 
?.  mechanical  method  of  determining,  at  all 
tmics,  the  places  of  the  fatellitesof  that  plantt. 
This  he  extremely  laboured,  but  he  never 
publiihed  the  full  reliilt  oi  bis  attempts. 

It  is  CO  hun>  however,  (hat  we  oiwe  die  firft 
bint  of  fettUng  die  true  place  of  diflant  coun- 
tries by  dlis  means;  he  recommended  the 
viewing  the  configurations  of  thefe  little  flars 
in  different  places,  and  by  that  means  to  learn 
the  true  diltance  of  thofc  places,  and  to  correct 
the  maps  of  the  world,  arul  pcrfetit  navi2;a- 
tion.  He  had  this  tried  very  cuciuliy  ;  he 
had  obterrations  taken  in  many  places,  and 
particular^  at  Aleppo,  as  well  as  in  France 
anddiewfaeie»  bot^  after  a  number  of  tbefe 
tfials,  he  gave  up  the  thought,  6oti£tOng, 
diatj  diough  they  promifed  fairly,  they  were 
not  fufiicient.  He  law  it  after  this  ui  the 
light  of  a  much  lefs  general  thing  than  he  had 
originally  flattered  himfelf  it  would  prove,  and 
he,  as  haftily  as  he  had  taken  it  u;^,  -'b:?ndoncd 
the  enterprise.  He  gave  it  up  abiuiutely  on 
bis  own  fbundatioR*  but  he  Itill  eniertained 
hopes,  that,  under  the  application  and  im* 
pfovements  of  others,  it  migjht  ibmedme  be 
bfou^i^  if  not  to  abfolute  peifedion,  at  leaft 
to  great  utility.  The  Dutch  were,  at  this 
time,  bufy  in  attempting  the  longitude ;  Ga- 
Mleo  and  Kepler  engaged  thcmfclvcs  in  it  in 
the  fervice  of  thofc  ftatcs,  and  attempted  it  on  j 
this  very  plan  of  i^ierefk^  be  thought  there 


was  a  probability  of  that's  flourifhing  m  their 
hands,  which  had  not  luccceded  in  his  owa, 
(fuch  true  mudclly  accompanies  merit)  and 
he  expedcd  the  event  with  impatiencCft 
and  a  hope  of  fucce(s»  little  Ids  dian  tbciia 
who  are  immediatdy  engaged  ii|  it. 

Galileo  continued  his  sqppUcatioii^  ^prea^ 
years  on  this  fin^e  point,  and  at  ttutt  time 
dropt  die  attempt,  not  for  want  of  hope,  but 
for  want  of  fight.  This  was  eflccmed  a  pub- 
lic calamity  \  the  attempt  couid  be  carried  no 
faitlicr,  and  th"  intcreft  and  aHIftanccs  of  all 
the  puwcia  of  1, uropc'^  who  were  now  croud- 
ing  in  to  his  fupport  and  encoura^^ent^ 
were  ufdds.  Bortenlius,  Bleau,  and  many 
of  die  moft  eminent  mathfOMHidans  of  tbti 
age,  were  deputed  to  ferve  and  toaiSift  him  in 
it,  but  it  was  too  late,  and  die  ca}culsriaiii» 
neceflary  for  compleating  the  tables  as  the 
great  defigner  had  intended  them,  never  ooidd 
be  executed. 

Rcincri,  the  author  of  the  Medictan  t.ihlc$f, 
(which  comprehend  the  mofl ceiebratcd  ailru* 
nomical  tables  that  had  tieen  made  (or  about 
four  hundred  years,  reduced  into  one  form, 
under  the  proCedkmof  the  great  duite  of  Td^ 
cany)  fucceeded  Galileo  in  t)&  g^teat  attoiipC. 
He  continued,  for  many  years,  his  •bferva* 
tions  on  the  fatellitcs  of  Jupiter,  which  Ga- 
lileo named  the  Medicxan  f^ars.    He  at  firft 
propoftd  tables  of  them  which  fhouid  fene  Co 
difcovcr  the  longitude,  and  he  laboured  on 
this  plan  a  vail  while,  and  went  fo  for  a>  to 
promife  them  to  the  pul^  in  the  firft  im> 
preiEon  of  bis  tables  publiihed  in  the  year 
1639  j  but  in  die  feoond  hnpreflioA  of  Aofe 
tables,  which  is  corrected  and  augmensed 
greatly  from  the  firft,  he  fays  not  one  word 
concerning  thefc  tables  which  are  to  fer\'c  for 
finding  the  longitude.    He  was  too  haf^  fn 
the  promife,  as  I'icrelk  was  in  his  expctftntion: ; 

both  fct  ou(  with  aiiitf^ncc  of  fuccds^  but  hoch 

iound 
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fount?  greater  dlfHcuItics  in  their  war  thm 
they  had  innivned.  The  world  never  was  in- 
formed of  the  rcfult  of  the  pains  he  abiolutcly 
uleti  to  ihis  purpofe  i  his  very  papers  were  not 
Ito  be  found  after  his  deaith,  althou<^h  die  great 
duke,  his  patron,  took  a  particular  care  to 
have  them  Ibught  after.  It  is  not  impro- 
bable that  he  deftroyed  them  himfelft  as  not 
having  anfwercd  his  expectations,  and  being 
improper  to  kave  behind  him  for  a  com- 
p.uifon  with  tiie  happier  labours  of  forr.c  fuc- 
cccding  aftronomerj  for  i-.  isccitait),  that  all, 
who  had  yet  laboured  in  diia  attempt)  although 
lltuj  found  it  too  long  a  tafk  for  their  own 
lives,  believed  it  would  be  Ibmetime  accom- 
|i1ilhed. 

Hodicrna,  a  Cttle  time  after  tfab,  publUhed 
his  tables,  but,  aMiough  accurate  in  a  great 
<Jegrec,  they  contained  the  obfervations  only 
cf  d  fhott ijpacc  of  time  after;  a  little  time 
more  could  not  reprefent  fo  much  as  the  con  ■ 
figuralioos  of  the  iatellites  ;  and  Marius,  hur- 
rying himielf  that  he  might  get  out  his  tables 
before  dwfe  of  Galileo^  did  not  fucceed  at  all 
better. 

Others,  at  that  time,  and  iince  that  tioM, 
have  made  attempts  to  find  out  the  lon^ 
tude  by  ^  {atellifees  of  Jupiter,  but  they  do 
not  fecm  to  have  been  determined  in  what 

manner  it  was  beft  to  fct  about  it,  or  what 
faces  of  the  fatellites  they  were  to  chufe  fi)r 
this  purpofc.    In  1664,  Hori^nnus  propofed 
what  he  thought  the  bed  manner  in  thcfe 
tenns.  An  obfervacion  is  to  be  made  with  an 
eSEccllent  telelbope,  at  what  hour  of  the  time 
cf  viemng,  WRf  one  of  die  fatellites  of  Jupiter 
-comes  ID  the  Hifie  that  fliall  pafs  from  the  edge 
-10  die  centre  oi  the  planet.    But  this  method 
is  imprafticable,   becaufe  the  fatellites  are 
ufually  not  vifible  at  the  time  when  tlicy  arc 
at,  or  near  this  line,  which    carried  honi  the 
tjc  to  the  centre  of  Jupiter,  as  has  been  al- 


ready obfetvcJ  in  fpciJcing  of  their  pafTi^c? 
over,  or  bd'orc  thcdilkof  the  planet;  in  which 
they  are  not  viiible  at  all,  even  to  the  bed  te- 
lefi:opcs,  un]e&  it  happen,  that,  at  that  time, 
th^  are  in  fudi  a  polition  from  their  revioAu- 
tion  about  their  axis,  dial  they  fliew  their  m<^ 
fpotted  liirface.  Beftde,  fuppofing  this  objec« 
tion  removed,  there  is  not  one  of  them  that 
would  be  found  in  this  line  more  than  twice , 
four  times,  or,  at  the  utmofl,  fix  times,  dur- 
ing the  twelve  years  of  Jupiter's  revolution. 
'I  his  will  happen  from  tlieir  apparent  lati- 
tude, the  laws  of  which  arc  not  yet  pcrieclly 
known. 

Caffini  fet  about  thb  work  widi  prscautioi^ 
he  made  a  multitude  of  ob&watioiis  hinafelft 

and  he  procured  alfo  a  multitude  of  obfcrvar 
tic ns  to  be  made  by  others,  as  well  in  the 
fame  place  as  at  different  places.  He  found  that 
the  fatellites  of  Jupiter  had  certain  phafes^ 
which  were  more  proper  than  others  for  this 
gicat  work,  of  dctcrmiiung  longitudes,  and,  ou 
comparing  ail  thefe,  he  found  that  the  molt 
favourable  of  all^  for  this  eflential  purpoli:^ 
were  tfaode  of  the  edipfes,  which  the  &veral 
fatcUtlBS  fuffcred  tn  paffing  through  the  (ha* 
dow  of  Jupiter.  We  may  fee  either  the  en- 
trance into  the  fhadow,  in  thefe,  or  the  paflage 
out  of  it,  and  iomctimes  both  the  one  and 
the  other,  and  this  in  lo  precifc  and  accurate 
a  manner,  that  two  oblcrvers,  who  take  their 
account  fcpar^uc,  iliall  not  diticr  a  ijuarter  of 
a  minute  of  an  hour.  This  is  an  exa^eft 
much  greater  ithan  could  be  had  in  the  obferr 
iration  of  edipfes  of  die  moon,  which  had 
been  propofed  for  anArarii^  diis  puipofis. 
Among  thefe,  the  eclipfcs  of  the  firtt  fatclKte 
he  found  would  determine  the  matter  better 
than  thofc  of  any  other,  as  its  motion,  being 
quicker  tlian  that  of  cither  of  the  others,  its 
entrance  into  the  (hadow,  and  its  pafihgc  out 
of  it,  would  be  more  fudden,  and  confe- 
P  p  p  2  quend/ 
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quendy  m^ht  be  determined  with  the  greateft 

.  prccifion. 

Next,  after  the  ecllpfes  of  the  fatellitcs  of 
Jupiter^  (for  they  are,  doubtlefs,  of  all  other 
of  their  ;!j>pearanccs,  the  inoft  proper  for  dc- 
tcrmiaiijg  of  longitudes)  we  fhull  find  their 
apparent  conjuni^ions  with  Jupiter,  and  with 
one  anoUier,  the  moft  lavounUeopportumtj^, 
efpoctally  when  they  happen  on  dieir  meeting 
from  oppofite  paits.  The  obfennttion  of  the 
ihadows,  which  the  fatellitcs  form  upon  the 
dilk  of  Jupiter,  when  they  pafs  between  the 
fun  and  that  planet,  may  alfo  be  ufcful  to 
this  purpofc,  cfpccially  when  they  pais  over 
the  middle  of  his  app:irent  dilki  but  thcle  lefs 
than  either  of  the  others. 

Nor  is  It  only  the  &tdGtes  of  Jupiter  that 
may  be  ufeftil  for  (his  purpofe*  There  are  cer- 
tain fixed  and  apparent  fpots  on  the  body  of 
the  planet,  which  might  be  vcrv  well  made 
fjb'ie^ls  of  obfervation  with  the  fame  intent. 
Thcfe  are  fufficiently  plain  at  nil  time*;,  rnd 
they  have  a  motion  of  revolution  about  the 
body  of  that  planet,  which  is  quicker  than  any 
otlier  with  which  we  are  acquainted  among 
all  the  heavenly  bodies.  The  pafTage  of  dieib 
^>ota  over  the  middle  of  Jupiter's  dilk,  hoiv 
ever,  cannot  be  determined  vrith  ib  much  ex- 
a^cfs  and  precifion  a»  diat  of  die  fliadowsof 
the  fatciUtes. 

The  accurate  obfervations  that  have  been 
made  by  afironomers  of  the  motions  of  Ju- 
piter's I'atellites,  with  intent  to  this  determin- 
ing of  longitudes,  although  they  have  notpcr- 
fcdly  fucceeded  as  to  that  dcfign,  yet  have  oc- 
cafioncd  a  great  many  difcovcrjcs  with  rcipcd 
to  dietr  modons.  We  find  diat  die  orbits, 
which  they  run  thfongb,  in  their  paflage  round 
about  Jupiter,  arc  a  little  indlncd'  to  the 
eliptic,  and  that  they  defcribc,  in  appearance, 
extremely  narrow  cllipfc^  fo  narrow  Indeed, 

that,  at  certain  tim«s,  they  do  not  diftcr  (sgm 


a  flrait  line.   Thefe  appearances  have  g^ea^ 

contributed  to  the  determining  their  motion?, 
for,  V.  ith  exception  only  to  the  fourth  fatellite, 
which  pafles  fomctimes,  althouf^h  not  often, 
over  or  under  the  d:f<  of  Jupiter,  we  fee  therr, 
in  the  courfe  of  each  of  their  revolution  ,, 
cclipfcd  in  pafling  cither  before  or  behind  the 
diik  of  die  planet.  This  the  meias  ctf 
determining  the  tiaiea  of  didr  levolutiani 
about  the  planet.  The  method  is  cxttemdy 
fimple,  and  requires  only  the  knowing  thetnie 
place  of  Jupiter  in  the  time  of  two  of  his  og- 
pofitions,  and  of  the  entering  of  the  fatellite 
upon,  and  its  parting  off  from,  the  dilk  of 
the  planet,  i'his  is  all  that  is  required  for  the 
foundation,  fince  this  Akws  the  umc  it  has 
taken  in  paffing  through  th^  centre,  but,  ^  it 
fomedmes  will  happen,  t^,  on  the  day  of  die 
oppofitlon  of  Jupiter  with  the  fun^  diereaie 
no  eclipfcs  of  any  of  his  fatellites,'  or,  diatthe 
leafun  may  not  be  favourable  for  the  obferving 
of  them,  there  arc  other  methods  as  ceitain, 
tliough  lefs  eafy,  of  determinijjg  thci}  mean 
movements  by  aju'  two  ohfcn'mons.  The 
principles  of  this  are  la^d  uowu  in  their  pro- 
per places  in  riiis  work,  and  wc  fiiail  j^t  en- 
comber  this  general- account  of  die  fateliites 
with  a  repetition  of  them. 

On  compari&n  of  the  rtfult  uf  the  two  me- 
thods (for  that  is  the  moft  certain  way  of 
judging)  we  find  that  die  fiift  iatellite  of  Ju- 
piter, or  that  which  is  oeareft  to  die  body  of 

the  planet,  revolves  in  one  day,  eighteen  bouis 
twenty-eight  minutes,  and  thirty-fix-  fcconda. 
The  rc%'olution  of  the  fecond  fatellite  is  per- 
formed  in  three  days  thirteen  hours,  fcvcntcoi 
minutes,  and  fifty-four  Icconds.  The  ilurd 
takes  feven  days,  three  hours,  fifty- lune  rai- 
nutes,  and  thirty-fix  feconds  i  and  the  fourth, 
which  is  die  moft  diftant,  peiferms  one  revo- 
lution only  in  fixteen  days,  eighteen  boon, 
five  aamsh  and  ftvoi  ftcoods.  This 
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&  dw.  cxaCfc  period  cf  the  icvetal  levolur 

tions. 

As  at  the  return  of  the  fatcHitcs  to  their 
conjunftion  witii  Jupiter,  they  ptrRc\  a  com- 
plete rtvnlution  in  their  orbits,  plus  aii  arc, 
equal  to  tiiat  of  the  motion  of  Jupiter  in  his 
revolution  round  the  fiin  j  it  tt  necdTary,  in 
oiider  to  have  libdir  xevdutionsy  widi  regard  to 
a  fixed  point  in  Ac  liesvens,  to  take  ofi»  from 
«ach  of  thofe  which  has  been  fet  down,  the 
.time  which  that  {articular  fatcllitc  has  taken 
to  defcribc  an  arc,  equal  to  the  mcnn  move- 
ment of  Jupiter  for  the  time  of  that  revolu- 
tion. 

Although  the  orbits  of  Jupiter's  fatellitcs 
te  circular,  or  of  a  figiuc  approaching  to  cir- 
cular, yet,  on  occafioa  of  the  inclination  of 
their  plane  to  iJiat  of  the  cliptic,  they  fcem 
to  uft  to  dcforibe  very  naAow  ellipfes,  and 
indeed  often  appear  to  move  in  abfoluteffarait 
lines;  tbts  we  Itnow  to  be  natural  to  ellipfes, 
or  even  to  circles,  feen  in  fuch  diredions  as 
diefc  orbits  are  fccn  in  at  thofc  times,  accord- 
ing to  the  law?  of  optics  and  ixrlpcituc. 
This  direction,  in  the  plane  of  ihcir  orbits, 
neccilliilly  occafions  an  apparent  inequality  in 
their  motions :  they  fcem  to  move  quicker, 
the  nearer  ihey  are  to  the  body  of  Jopiter, 
<  and  more  and  more  llowly,  as  they  are  far- 
ther off  to  the  end  of  their  greateA  digreflions, 
when  they  appear  Aationary  for  fome  time, 
becaule  the  arc  which  they  do,  at  that  time, 
dcfcribe  in  their  orbit,  is  nearly  iji  the  fame 
dire<Slion  with  the  vifual  ray,  reaching  from 
the  eye  to  the  fatcllites  j  thcfc  are  therefore, 
for  this  [ihm  rcafon,  the  moft  convemcnt  of 
all  times  for  the  determining  the  diameter, 
which  their  feveral  orbits  occupy  in  the  hea- 
vens, and  their  refped  to  die  ortrit  of  Jupiter, 
to  which  it  is  neoeflaxy  to  compare  them,  in 
order  to  know  the  time?,  and  the  duration  of 
their  edipfes.  Their  greatcft  digrd£ons  do 


S  A 

I  no^  difier  lenflbly  from  the  greateft  diameter 
of  their  orbits,  and  in  finding  one,  the  othe^ 

is  difcovcred. 

The  proportion  of  the  diameter  of  the  or- 
bits of  the  fatcllites  to  that  of  the-  pkmet  irfelf,- 
may  be  determined  by  obferving  the  interval 
of  time  which  is  between  the  entrance  of  the 
centre  of  one  of  the  fateUites  on  the  dilk  of 
Jupiter,  and  its  palfing  off  from  it  when  diefe 
cclipfes  are  central ;  for  that  is  the  occafion  on- 
which  they  arc  of  the  longcft  poflible  dura^ 
tion.    As  the  time  which  the  f-.tellitcs  takes 
in  making;  its  revi'lution,  is  to  that  ot  its  con- 
Uiiuaace  bchiiiU  the  oA\y  or  before,  or  upon 
the  difk  of  Jupiter,  to  are  three  hundred  and 
fixty  degrees  to  the  number  ol  degases  which 
meafure  the  arc,  which  the  diik  of  Jupitnr 
occupies  in  the  orbit  of  the  (atellite,  and 
thert  forc  as  tl.e  fmus  of  the  half  of  that  arc  is  . 
to  tlie  total  finus,  lo  is  the  femitiiameter  of 
I  Ju^Mter  to  the  lemidiameter  of  the  orbit  of  its • 
lau-llitc.  .  ♦ 

W'c  may  aifo  employ,  on  this*  ccrii'ion,  trie 
eclipfci  cA  the  I'atclhtcs  in  the  fhadow  of  Ju- 
piter, wiicu  we  can  Icc  on  the  fame  day  tiicir 
immerfions  and  emerfions,  as  in  the  tiiiid  and- 
fourth  iatellite,  chufii^  dte  term  of  their' 
longeft  fby  under  the  fliadow  of  Jupiter. 
According  to  thcfc  feveral  methods  we  have 
found,  that  the  firlt  fatcllitc  of  Jupiter,  when 
it  is  in  the  greatcft  digrefllnn,  was  diflr.nt 
from  the  centre  of  the  p!::i:tt  five  IcmiJiarnc- 
tcrs,  and  two  thirds  of  a  lemidiameter  of  Ju- 
piter, the  fccond,  nine  femidiameters  of  Jupi- 
ter, the  dkird,  fourteen,  and  twen^-tiueer 
fixtiediSi  and  die  fourdi,  twenqr-five  femidia-  • 
meters,  and  eighteen  fixtieths.. 

The  apparent  diauncter  of  Jupiter  occupies  • 
in  the  heavens,  when  he  Is  nearefttothe  earth,. 

fifty-one  feconds ;  and  when  he  is  moft  diflant 
from  the  earth,  thirty-twn  feconds.  This 
^ves  his  bigneli,  feen  from  m^i  iun,  at  ius 

flMU»< 
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ipcan  diftancc,  at  forty-two  feconds  and  a 
lialf  i  hence  wc  find  the  diameter  of  the  or- 
bits  of  the  feversl  faceltites. 

# 

The  diameter  of  the  oihit  of  the  firft  fattrl- 
lite  is  three  minutes  and  fifty-five  feconds, 
the  diameter  of  the  orbit  of  the  iecond  is  fix 
tninutcs  and  fourteen  feconds,  that  of  the 
third  is  nine  minutes  and  fifty-eight  Icconds, 
and  the  ctiamelcr  of  the  orbit  of  Jupiter's 
fourth  iateiiite,  feventeen  minuter  and  thirty 
ieconds. 

it  has  been  obfervcd  before,  in  laying  down 
the  theory  of  the  planets,  that  the  orbits 
Vhich  the  moon  ddlcrlbes  about  the  earth, 
and  die  eardi  and  planets  about  the  fun»  arc 
'idliptic,  and  that  thejr  run  on  dcRrlbing,  in 
equal  times,  unequal  arcs.  This  is  what  pru- 
cluccs  the  ircqL':*.)  'V  in  their  motions  with  re- 
gard to  the  fo.-^mi     thofc  cUipfes,  where  the 
earth  and  the  inn  are  placed.    The  fame  ap- 
pearances we  mud  oblerve  ought  to  be  rc- 
marlttd  with  regaid  to  the  revduckm  of  the 
fitellites  of  Jupiter  about  that  planet  j  hojv- 
cver>  as  die  greateft  part  of  the  inegularites 
^ich  we  diiioover  in  their  motions,  ought  to 
be  referred  to  another  caufe,  wc  generally 
fpeak  of  them  as  if  they  JcfcribeJ  circles,  or 
orbits  nearly  circuLr,  about  the  body  oi  that 
planet.    It  has  bet:i  already  oblerved,  that, 
on  account  of  the  excentricity  of  the  orbit  cf 
Jupiter,  with  refpe6fc  to  the  fun,  the  mean 
RvolutioiM  of  hia  fatdlites  ought  to  differ 
from  their  apganat  revolutionsy  with  i«fpc«5l 
to  Jupiter,  in  a  quanti^  eqtial  to  the  differ- 
iCIits  between  the  true  and  the  mean  move- 
ment of  that  planet.    As  the  true  place  of 
Jupiter  in  his  nphelion,  is  the  fame  with  hi 
Diean  place,  we  fee  that  this  incqual  i)  ought 
to  begin  from  his  aphelion,  and  to  dillnbutc 
itfdf  attenvardi.  throughout  the  whole  cuuife 
4»fthatpianct  about  the  fim,  in  the  Jame  man- 
•  ner  wi^  the  equation  of  it*  orbit,  and  that  to 
lAve  the  mean  motion,  we  are  lo  take  off 
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from  the  tt  ue.  From  this  it  follows,  tliat  tht 
time  which  the  fatellites  take  to  make  thdr 
revolutions  about  Jupiter,  widi  regard  to  the 
fun,  muft  be  more  quick  dian  their  mesa 
revolution  when  that  planet  is  between  ha 
aphelion,  and  his  mean  diflancc ;  and  that 
thofe  revel utions  muft  be,  in  the  following 
time,  il;/\ver  when  Jupiter  is  in  that  part  at 
hii»  Dibit,  wlr.wli  is  from  his  mean  diflancc  to 
his  perrihclion. 

From  diis  confideratioh  of  the  appcarvncti 
and  theory  of  Jupiter's  fatellites,  we  (ball  pa& 
to  thoie  of  Saturn ;  diefe  are  fwe  in  number, 
as  has  been  already  obferved,  andtbey  ap- 
pear, even  to  the  bcft  tclefcopes,  very  (mall, 
in  proportion  to  thofe  of  Jupiter.  As  thefc 
fateilitci.  have  their  light  from  the  fun,  in  the 
fame  n»aiincr  of  the  other  planets,  they  muft 
appear  greatly  more  faint  than  thofe  of  Ju- 
piter, dieir  diikmce  fiom  the  fun,  as  wcD  aa 
from  die  earth,  being  double  that  of  dntpla< 
net.  Hence  it  is,  that  although,  in  the  couHb 
of  their  revolutions,  there  are  times  in  which, 
with  refpeft  to  us,  they  pafs  bekn  or  behind 
the  planet,  and  fliould  be  fcen  upon  his  di(k, 
or  covered  by  fhadow,  yet  their  (\iftance, 
and  the  fainaiefs  of  their  light,  proportioned 
to  that  didnncc,  is  fuch,  that  wc  have  never 
Iccn  any  of  their  cclipfcs,  nor  been  able  to 
remade  dieir  immeifion,  or  their  emerfions. 

Wc  find  it  very  difEcult  indeed  to  diftin- 
guilh  the  firft  and  the  fecond  fiuidlite  at  all, 
when  they  approach  the  body  of  Satm  s*  dAs 
is  owing  to  the  fame  caufe,  and  diis  has  doubt- 
lefs  been  the  oocafion  that  it  was  lb  long  before 
aflronomersdifcovered  that  there  were  any  fuch 
fatellites.  Wc  have  not,  from  the  fame  caufe, 
been  able  to  obfcrve  them  in  the  courlc  of 
tlicir  revolutions,  when  the  cUipfes  whii:i* 
they  dcfcribc,  by  their  proper  motion,  have 
die  greateft  bicaddi,  and  di^  pals  befons  or 
behiwl  that  planet* 
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wjbat  larger  than  the  two  odwn  tfaat  are 

dearer  to  the  planet,  and  there  are  times  when 
we  can  obrcr\'c  it  during  the  courfe  oi  its  re- 
volution ;  the  cafe  is  the  fame  alfo  with  re- 
gard to  the  fourth  and  fifth  fitcUitcs,  whish 
becaufe  they  are  more  CBmote  from  Saturn, 
are  vtry  rarely  hid  by  die  dUk  of  that  planet. 

We  obferve  great  variations  in  die^  appa- 
rent magntfiudea  of  Ju^ter*s  fatdCtes,  but  it 
is  not  thus  tnth  regard  to  the  four  firft  of  Sa- 
turn, the  fourth  of  thcfc  at  all  times  appears 
the  largcft  and  faireft,  but  it  is  not  thui  with 
regard  to  the  fil'th  faLellite,  tliis  fonictinics 
appears  larger  than  the  third,  but,  at  others, 
it  dioitniibei)  its  apparent  brighcnef^  and  mag- 
xutude^  in  lb  furprifmg  a  manner,  ^at  it  be* 
comes  aUblutdy  invifible,  and  continues  in 
diis  difapparcnt  flate  a  certain  time,  the  pe- 
riod of  which  u  not  yetperfe^y  determined ; 
li)us  happens  tifually  when  that  (atcllite  is  in 
the  eaftem  part  of  that  orbit  with  rclpeA  to 
Saturn. 

It  h.us  been  already  obfcrved,  that  the  fpots, 
(is  there  are  undoubtedly  fuch  on  the  id- 
tcUitcs  of  Jupiter)  could  not  appear  to  us  as 
(jpots»  but  btMg  on  fudi  comparadvely  fniall, 
as  wdl  as  reniote  bodies,  would  only  dimi- 
nSh  to  us  their  apparent  jpagnitude.  On  this 
fuppoAtion,  which  is  founded  on  reafon  and 
obfervation,  It  will  be  natural  to  judge,  that  ! 
this  fifth  fatellite  of  Saturn  has  alfo  on  its  ^ 
body  fpots  extremely  large  in  proportion  to  its 
own  bulk,  and  on  this  phit  we  Hiall  have  i 
Ibxne  conjecture  as  to  its  difappearance.  Thefe  ^ 
fpots  may  be  principally  on  one  hemifpherc, 
and  when  in  the  couife  oi  its  revolution,  that 
hemifphere  is  turned  to  us,  it  may  be  invifible, 
although,  at  the  times  when  any  other  part  of  ! 
its  furf.ice  is  toward  us,  it  may  reflect  a  fuffi-  ; 
ctent  quantity  of  light  to  mark  its  place  in  the  ' 
heavens  i  tins  nuy  happen  from  the  fpots  not  1 
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beiiig  j^ermaneoty  but  it  is  much  more  likc^ 
to  happen  finom  the  revolution  of  the  fatellitCi^ 
round  its  own  axis,  in  conlcc^ucnce  of  which 
it  prefent'i  iomctinies  one  face  to  us,  ;u.d 
fomctinics  another ;  to  this  purpofc  It  is  not 
necefTary,  that  a  whole  cleaf  face  be  cxiiibite4 
at  one  time,  or  a  whole  fpotted  face  at  an-* 
other,  by  a  fudden  ihifc,  for  this  b  not  the  apn 
pearance.  The  fatdlite  does  not  difappea^ 
at  once,  but  becomes  gradually  finalter  and 
fmaller,  and,  atleng^,  is  quite  loft  i  this  may 
be^  as  more  and  more  of  the  didc,  or  fpotted 
hemi(phcre,  becomes  turned  toward  us  in  its 
revolution,  till  at  the  lafl  tlie  wilole  is  ioit 
to  us,  and  we  fee  nothin*. 

It  will  be  obfcrved  in  ipcaking  of  S.;turn, 
that  the  ring  which  encompaHcs  tliat  planet, 
prelenis,  to  ihe  earth  the  figure  Qf  an  ellipfis ; 
at  times  oiore>  and,  at  other  times,  lels  open.} 
at  f(»netimes  it  becomes  i^oep  aiid  more  nar- 
row, till  it,  by  degreesy  wholly  difappeana, 
and,  at  others,  it  grows  more  nnd  more 
broad,  till,  at  length,  its  leaft  diameter  is 
nearly  the  half  of  its  great  axis.  It  is  exadtly 
thus  with  refpedt  to  the  plaiie^  of  ilic  orbits  of 
the  latellites  of  this  phmet )  die  lour  Bfft  of 
them  defcribe  ellipfes,  which  are  veiy  Iike,t» 
that  of  die  rin^  and  thetjr  modon.i^  made  in 
a  rig^  line  at  the  times  when  that  ring  does 
not  appear.  With  regard  to  the  fifth  fatellite 
it  has  been  obferved,  that,  at  certain  times, 
it  runs  in  a  right  line,  while  the  others  are 
dcfcribing  tlliprcs ;  from  this  it  is  evident, 
that  the  orbit  of  that  fatellitc  is  not  in  the 
plane  of  the  ring*  nor  of  tlie  other  fatcllites, 
but  that  it  has  a  motion  to  'a6X  m  a  peculiar 
dire^ion. 

The  faiellites  of  Sa^  aiic.  In  die  fame 

manner  as  thofe  of  Jupiter,  fubjecl  to  certain 
irregularities  in  their  motions,  which  depend 
upon  the  motion  of  Saturn  round  the  fun, 
aud^  fox  .thisxeafigm}  todctaminc  d;cir  mean 

move- 
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inqvements,  the  fame  methods  are  to  be  ufcd 
as  ik  detenninuig  diofe  of  the  fatetlices  of  diat 
planet  It  mtift  be  remarked,  however^  that 
ta  the  indiiiatioii  of  dieir  orbits  is  much 
greater  than  that  of  Uie  orbits  of  the  fateUitcs 
of  Jupiter,  it  is  neceflary  to  chufe  from  amonjg 
thofe  obfcn  atioiT',  which  wc  fhall  compare 
together,  thol'c  when  Saturn  was  nearly  in 
the  fame  part  of  hii  oibir,  and  the  fatellite  at 
the  Jame  tliltancc  from  its  conjunction  with 
Aat,  preferring  thofe  times  when  the  elhpfcs 
which  they  defcribe,  by  their  apparent  revo- 
hittons»  are  the  moft  open,  for  at  that  time 
their  true  places  in  t1\  ir  orbits  have  no  occa- 
fion  for  redudtion.  Wc  are  i  lib,  in  the  en- 
quiry into  the  mean  motion  of  Jupiter's  fa- 
tcUitcs,  to  have  regard  to  the  thiifin'^  ihnfc 
obfcrvatioiis  of  their  coniunciioii^  \snh  tliat 
planet  ^  or,  at  icult,  ihule  winch  arc  the  icait 

diftanc  from  dieir  ooi^undions,  becaufe  their 
.apparent  motion  is  quicker^  then  than  in  any 
.ai^er  part  of  their  cnbit. 

According  to  thcfe  methods  of  computing, 
it  has  been  determined,  that  the  firft  fatellite 
of  Saturn  perfoms  its  jnean  revolution,  in  re- 
gard to  the  point  of  Aries,  in  one  <!3v,  twenty- 
one  hours,  eighteen  minute>,  and  twcnty- 
fcconds  i  die  fecond  in  two  days,  feveiueen 
hours,  ferty-feur  minutes,  and  twenty>two 
fccondss  the  third  in  four  days,  twelve  hoars, 
twcnty-five  minutes,  and  twelve  feconds  ;  die 
fourth  in  fifteen  days,  twenty-two  hours, 
thirty-fr»i:r  mir.utes,  and  thirt)'-cight  feconds, 
and  that  the  ftflh  fatellite  ot  Saturn  takes  up 
in  its  revolution  feventy-nine  days,  fcvcn 
hours,  and  forty-feven  minutes. 

As  to  tlic  diameters  of  their  orbits  they  are 
not  fo  eafdy  determined  as  thofe  of  the  fiiteUites 
of  Jupiter}  but  die  Aim  of  the  enquiries  on 
that  head  refiilts  to  this,  that  calling  the  dia« 

meter  of  the  ring  of  Saturn  cw^-,  the  diameter 
.of  the  orbit  of  the  firft  fatellite  will  be  sb^, 
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and  fourteen  fifteenths,  very  nearly  doubir. 
Tl^at'ofdie  orbit  of  die  iiecdnd  fatellite  will  be 
two  and  an  half,  diat  of  die  diird^  direeand 
an  half,  that  of  the  fourth,  e^t,  ami  ihe 
orbit  of  theifdi  (atdlite  twenty^thret,  to  one 
of  die  ring. 

When  the  fifth  fatellite  h.^s  appeared  to 
move  in  a  right  line,  it  has  been  found,  teat 
Its  node,  viewed  from  the  fun,  anlwercd  to 
the  fitth  degree  of  Virgo,  Icventccn  degreo 
diftant  from  diat  of  the  other  fatelUtes* 

There  have  not  been  wanting  thole  vrfio 
have  foppofed  die  planet  Venus  to  have  iald' 
lites  attending  her  in  hcrrevoltttions  sboot  the 
fun,  as  the  moon  docs  our  eaidi,  but  it  is 
improbable.  CafTnn,  the  accuracy  of  whofc 
obfcrvntions  is  very  little  qurfHoncd,  Was  at 
one  time  of  that  opinion,  but  he  did  not  con- 
tiiiue  pcrfc<5l  in  it.  Gregorj ,  taking  up  the 
oblervatton  of  that  writer  concerning  the  di^ 
appearance  of  die  fiMi  iaiellite  of  SatuiB  A 
times,  from  its  having  a  dark  £Ke>  or  aa 
hemifphere,  covered  widi  duOcy  ipots,  at  that 
time  turned  toward  us,  but  extended  it  to 
this  phoenomenon,  or  fuppofed  phoenomenon, 
and  fuppofcc?,  that  Venus  may  have  a  fatel- 
lite, but  that  it  may  have  fo  grc  it  a  part  of 
its  furface  dark,  as  to  be  very  icldom  vifibie. 
it  is  thus  thofe  who  take  up  arguments  at  fc- 
Gond-hand,  will  carry  them  farther  than  their 
authors.  This  may  be  the  cafe,  as  repre> 
fented,  widi  teg^rd  to  one  of  the  fatellites  of 
Saturn,  and  that  the  moft  remote  from  his 
body;  but  to  fuppofe  ui  alnioft  wht  lly  Jjrk 
fatellite  to  a  planet,  which  fhouW  h.ivc  but 
one,  is  abfurd ;  and  it  i-.  not  indtcJ  lu  the 
courie  of  nature,  that  Venus,  fo  near  as  (he 
is  to  the  fun,  fliould  have  one,  becanfe  Ihe 
cannot  want  any.  Thcfe  are  but  conjeduiei^ 
though  di^  are  ftrange  ones,  but  we  have 
what  amounts  to  a  proof  as  nearly  as  a  na- 
tive can  be  proved,  that  diere-  is  no  fuch  tbu^, 
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Waufe'b.'die  many  mcubite  Mr/il&not 
fiat  have  been'ia«de  by  Bimchiiii,  and  others, 
on  diat  plaiMt,  in  a  better  dihiaie  for  the  ob- 
letvations  than  either  Ffance  or  England, 
that  fatellitc  hnd  then  been  <Nie>  would  have 
been  at  ibmetixne  feeo. 

SATURN.  One  of  th^  planets,  perfoan- 
ing  their  feirokiliQna  foiyid  abotit'the  fim»  and 
the  nuift  diflant  of  them.  When  we  look  at 
tins  planet  in  the  heavens  by  the  naked  eye, 
it  is  eafy  to  dlflinguifli  h'.m  from  a  fixed  ftar 
by  Ae  Itcadiiiefs  of  his  hght,  Thofe  ftars  have 
a  peculiar  brightnefs,  which  makes  them 
twinkle  to  the  fight,  and  fu  cb  of  the  planets 
as  want  this,  for  Mercur)'  and  Venus  being 
very  near  the  iun  have  fomc  of  it,  have  yet  a 
brightnefs  i  but  Sapim  the  leaft  of  the«t  all.. 
Saturn  is  thus  difiioguilhed  at  fight  in  the 
Jieavena,  he  appears  more  dead  and  dull  in 
his  light  than  Jupiter,  and  left  ruddy  than 
Mars,  indeed  fcarce  any  ftar,  except  fome  of 
the  fmaller  among  the  fixed  ones,  makes  lefe 
appcarancx-  in  the  lirmament. 

How  little  does  the  uninformed  eye  luu- 
ginc,  tiut  while  dircded  to  this  faint  fpeck  of 
light,  it  is  contempbting  a  large  and  glorious 
planet^  and  one  of  die  moft  Ihtpenddus  bo« 
dies  of  .thb  fyftem ;  a  planet  whofc  diameter 
iscig^ttimes  as  gjteat;  as  that  of  this  earth. 
The  earth's  diameter  is  not  quite  eight  hun- 
dred miles,  and  that  of  Saturn  is  f.  vcn  thou- 
fahd,  its  fuperticics  is  equal  to  twenty-two 
times  that  of  the  earth,  and  its  real  quantity, 
or  folid  contents,  lix  hutuiicd  and  twelve 
times  that  of  the  earth.. 
.  .We'  ace  not,  however,  .to  be  fo  mtich 
amaxed  at  this  vaft  bulk  ci  Saturn,  in  pro- 
l>oicion  to  die  appearance  has  ^ahc  nukes  in 
the  heavens,  for  we  are  to  confidcr,  that  all 
tih^e^s  decrcafe  in  their  apparent  magnitude 
in  proportion  40  th^r.  diilaacc,  and  Uic  di- 
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•flanfie  of  Saturn  is  immeoie,  and  vaiUy  over, 
proportioned  to  that  of  any  of  the  other  ptsnets* 

The  earth  is  no  mora  than  eighty-two  mil* 
lions  of  miles  diftant  from  the  fun,  a  diftance' 
immcnlc,  as  it  appears,  yet,  comparatively, 
little.  That  of  Saturn,  from  the  fun,  is  fc- 
vca  hundred  and  eighty  millions  of  miles. 
The  revolution  of  a  planet  round  tlie  fun  is . 
what  conftictttes  the  year  of  that  planet,  the 
eardi  being  at  eig^ty^two  millions  of  miles  di- 
flant  from  the  fun,  performs  her  revolution  in 
three  hundred  and  fixty-five  days  and  a  quar- 
ter. The  times  of  thefe  revolutions  are  pro- 
portioned to  their  diftances,  and  that  of  Sa- 
turn is  accordingly  no  lefs  than  ten  tlioufand, 
feven  hundred,  and  fifty-nine  days,  and  a 
quarter ;  this  is  the  year  of  Saturn,  as  die 
three  hundred  and  fixty^five  days  are  our 
year..  What  a  lengthy  in  comparifon  to  <iurs ! 
it  n^akes  no  lels  than  between  twenty-nine 
and  thirty  of  our  years.  It  is  not  only  that 
his  orbit  is  vafliy  large,  but  his  motion  is  the 
floweft  of  that  of  all  the  plai;eto  j  and  it  is  not 
a  wonder,  when  we  confjJcr  this  immenfc 
diftanct;  at  which  he  receives  the  light  of  the 
fun,  and  die  diflance  dirough  which  he  is 
to  (end  it  back  to  us,  diat  he  appears  the 
fiiinteft  of  all  the  planets ;  any  more  than  duit 
he  appears  the  kaSk  of  all,  idthough  he  is,  in 
reali^,  fo  very  large.  Saturn  is  called  a  pri- 
mar}',  and  one  of  the  fuperior  planets.  What 
is  nu-ant  by  primary  is,  that  he  originally  re- 
volves round  the  fun  ;  this  term  i>  uied  :a  di- 
ftinction  from  the  fecondary  planets,  or  Jatel- 
iitcs,  fuch  OS  thofe  revolving  round  this  pla- 
net and  Jupiter,  as  alfo  the  moon,  which  is, 
a  fecondary  planet,  or  the  fatellite  of  our 
earth  j  thefe  being  carried  round  fome  other 
planet,  and  with  it  round  the  fun :  by  this 
tcrni  fupcrior,  is  undedlood  .i'^  A  e  the  earth, 
or  more  diilant  from  the  fun  than  the  earth" 
is.  Mercury  and  V'aius  arc  called  inferior* 
0^4  q  •  'pUncts, 
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lihfiett,  being  lower  than  dke  earth,  or  nearer 
totbeim;  Mars,  Jupiter,  and  SaCiimv  fii- 
rioTy  or  more  diilant,  and  Saturn  moft. 

Notwithftanding  that,  in  viewing  Saturn 
by  the  naked  eye,  nothing  lingular  u  feen  in 
him  ;  it  is  much  otherwifc  when  we  fee  him 
through  telefcopes.  Some  of  the  iirftdifco- 
vthes  that  wete  made  with  tbofe  infinunentt 
were  on  this  planet,  and  it  will  benounen- 
tertaiatng  obTervatioii  to  feebjr  flow  de- 
gree* the  aftrononen  amved  at  a  knowlodge 
tif  his  form  and  attendants. 

Galileo  made  Saturn  one  of  the  firft  objeib 
of  hi;  obfervation,  and  he  foon  pcrfuaded 
himicll  that  he  faw,  on  each  fide  of  this  planet, 
a  i\nc\e  ftar,  which  was  tnamoveable,  and 
Jlxed  to  the  body  of  the  planet.  The  appearance 
of  Saturn  it  indeed  veiy  lingular,  and  fi>  per- 
ieSdy  unlike  to  aU  other  ohjedi  of  the  cfealioo» 
that  we  caonet  wonder  at  errors  about  it. 
One  oi  his  Hrft  accounts  fays,  that  he  hsiddif- 
covered,  to  his  aflonifliment,  th^ii  Saturn  wns 
not  one,  but  three  ftars,  touching,  or  nearly 
touching,  one  anuchei,  and  always  preferving 
the  fame  fuuaiion  with  id'pcQ.  to  each  other  i 
that  in  the  middle  he  faid  was  much  larger 
than  the  iide  ones  i  thefe  he  fiid  were  dif^ 
pofed  in  s  ng^  line  pmn  eaft  to  weftf  not 
msa£dy  aocordBng  to  die  dire^oo  of  the  so^ 
dTiac,  but  ib  that  the  weftern  (lar  was  a  Itttie 
elevated  northwards.  When  he  gave  this  ac- 
count, he  had  employed  fomc  time  in  the  rc- 
fearch,  for  he  gives  with  it  many  obfervations. 
He  fays,  that,  if  tclcfcopcs  of  fmallcr  power 
were  ufed,  llie  three  diitinct  liars  were  not 
feen,  but  Saturn  appeared  of  an  oblong  fi- 
g|ure,  or  like  an  olivei  hot  thai»  when  he 
«fed  fiich  mag^ifod  one  thou&nd 

liflBes,  be  ooidd  6e  diftinaif  the  diree  Ibis, 
ihe  laige  one  in  the  middle,  and,  on  each  fide, 
one  of  the  little  ones  fo  near  to  the  furface  of 
^wtcn^  tkat  otif  a  fincdaik  thiead 
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feemed  to  part  them.  It  was  not  to  be  fi^ 
pofedy  that  he,  who  had  made  fo  ftcange  a 

difcover)',  would  dcfift  there;  he  continued 
his  obfcrvationi  on  the  planet,  arid,  in  a  little 
time  more,  he  diiLUi  crcd  thp.t  thefe  two  ftars, 
which  he  had  dcfcnbcd  as  accompanying  Sa- 
tum,  were  fubje^  to  certain  variations.  It 
was  ui  NovanbcTy  1610,  lhat  he  piAdilhed 
his  fifft  dbfervaiions»  and,  u  kk  than  a 
nondi,  he  added  to  them,  that  Aegr  h^pn  to 
diminifh  in  magnitude ;  and,  in  his  ijhfelVfc- 
tions  publifhoi  m  i6i2«  he  (ays,  tbacdb^  had 
continued  diminifhing  more  and  more,  till 
they  had,  at  that  time,  quite  dilappeared.  At 
this  time,  he  fays»  the  body  of  Sa'urn  was 
round  and  plane  iikc  that  of  Jupiter,  and  there 
was  no  tiacenernAige  of  dw  fonner  iic^ 
lari^.    This  dupgje  of  appearance  he  en* 
deavours  to  aecount  for,  bat»  as  his  ooqecw 
tures  are  vi^;ue,  they  haae  DO  place  hecBi  kwB 
be  agreeable  to  trace  farther  the  difcoveries  of 
Saturn's  true  form,  but  the  errors  about  the 
imaginary  are  necdlefs.    GaJiJeo  never  went 
farther  than  tlic  fuppoHnsr  Saturn  (KcafionnHy 
thus  to  diange  hii>  appearance  ttom  that  of  a 
tripple  to  that  of  a  fing^e  ftar }  bat  the  afbo- 
nomcfSy  whofiiccecdedhim»€QMimuj^dieir 
obfervations,  attributed  to  this  planet^  atdif- 
faent  tunes,  a  fliange  vatiaqF  of 
appeared  very  odd  to  thenfdves,  and 
fo  to  the  world.  But  it  was  near  fifty  ycaisho- 
fore  his  true  form  was  difcovered ;  this  was 
done  by  the  acctiratc  Hitygtns ;  he,  in  the 
year  1659,  ^-y.'c  his  iyltcm  of  that  planet 'j 
form  and  motions,  and  publtli>ed  with  it  aii 
the  conjc£lures  of  others. 

Huygens  difeovcred,  that  what  had  ooc»> 
fiooed  all  thefe  fefetalappeaianoes  m  Ssiaas 
was  a  moft  Afui^e  appendi^e  toAepiane^  a 
circular  ring^  itt,  and  detached  fiKMB  the  boif 
of  the  planet  on  all  parts.   This  ring,  being 

vicffed  €Uh|ae]y  6mi  tht  Mtbt^  mu^ 
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cefllirlly  haivc  appeared,  accoHlng  to  the  laws 
©f  optics,  in  form  of  an  elhphs,  more  or  Icfs 
open,  according  as  our  eye  is  mom  or  left 
dented  widi  ngui  to  ks  plaiic»  iriiidk  it 
fncliiy^  about  llu]l7  dennoi  totliat  of  die 
•dipdc  From  Iudoo  it  fofidtri  tlM^  ac> 
cording  to  all  appearances,  when  our  eye  is 
In  the  plane  of  the  ring,  it  mufl  wholly  ceafc 
to  appear,  utilcfs  its  thickncfs  were  I'uJiicient 
to  let  it  refle^k  a  quantity  of  the  fun's  rays  to 
us,  fu&aaic  to  make  it  vifibk.  He  found  that 
die  exterior  ftaudiameter  of  d)isriiigw»»  to 
^  IbniiKameter  of  the  globe  of  die  planet,  aa 
nine  to  four,  and  diat  its  breadth  was  equal  to 
tfhat  of  the  fpace  between  ita  inlcrior  edgp  and 
itt  globe  of  the  planet. 

To  the  figure  of  Saturn,  and  the  form,  dia- 
meter, and  diibncc  of  his  ring,  all  which 
were  difcovered  and  aicertained  by  Huygens, 
very  little  has  been  added  llnce,  that  regards 
Ihe  immediate  body  of  tbeplan^ 

Weiee»«itee  of  the  otherplamtay  (pots,  in 
Jbioedegree,  idembling  tbofe  on  tbe  moon,  but 
nodung  of  this  kind  has  been  difcovered  on 
Saturn  ;  all  the  variation  of  its  furface,  that 
has  been  difcovcreti,  confifts  in  two  belts,  the 
one  much  fainter  than  the  other  j  thefe  ap- 
pear much  plainer  at  fome  times  than  at 
others,  and  sure  in  the  ^iret^on  of  the  great 
<iiamffter  of  the  ring.   Sometimes,  when  die 
iing  baa  qiBte  dtfappcared,  and  die  planet  ap- 
'^eiued'  RHud  like  tlie  oiIien»  duee  obfeuae 
MlB,  or  bandt»  Ittie  been  difcovered  running 
fmattdwidioaeaiiodMar.  Thiawm  die  cafe 
in  1 7 1 9,  when  many  obfervations  were  made 
At  the  royal  obfervatory  at  Paris,  and  thofc 
who  made  them  knew  how  to  judge  concern- 
ing what  they  faw ;  th^  eaiUy  perceived  that 
die  mUdlc  bdtof  the  three  was  no  other  than 
4bB  dudaw  thsoNtt  upon  the  body  of  tbe  pla- 
•mhf 'moa^  Thia  wai  fitttter duuithe 
4Miier  tifo^  and  «f  Mbdw  noidieni  am  da- 
'Mnioed  to  bt  ftirihr  dwwi  drtfiwidifflfPi  tnd* 


lb  diey  bave  appeared  to  the  beft  obfervera 
fmce.  The  difpofition  and  figure  of  theie 
belts,  aa  ften  at  diat  dme,  or  at  any  odicr 
time  diftin£Uy  fince»  compared  with  tbe  ac- 
counts given  of  them  aa  feen  at  ddiar  timcat 
will  lead  us  to  know  what  they  are.  Tim 
north  nnd  fouth  htAf.,  ?.s  feen  in  I7I9»  were 
in  a  right  ime,  and  at  the  lame  time  parallel  to 
the  third,  or  middle  one,  which  was  fnrmcd 
by  the  ihadow  <^  the  ring  upon  die  body  of 
the  planet  Tiiisihews»  diat  diey  wen  in  » 
plane  parallel  to  that  of  die  ring,  and  that 
their  figure  was  like  that  0[  the  ring,  oonle* 
quendy  that  di^  were  circular.  By  die  ac* 
counts  of  former  obfervations  it  appears,  that 
two  other  fuch  belts  or  bands,  as  thofe  feen  in 
17 19,  had  been  obfer\'cd  on  Saturn  in  1696  ; 
all  the  difference  was,  that  thole  of  1696  were 
much  narrower  than  thofe  of  ijl^i  they 
were  feen  to  be  exa^y  parallel  with  the  exte* 
nor  furiaceof  die  ring  on  die  fbudiy  and di^ 
had  a  little curvity,  which  hadita  convod^ 
toward  tbe  anterior  part  of  the  ring.  This 
appears  as  well  by  the  defcriptions  given  of 
them  at  that  time,  as  by  the  figures  which  feem 
fufficiently  accurate.  The  fmaileft  diameter 
of  the  eliipfi?  is  that  which  the  ring  of  Saturn 
forms  i  by  its  appearance  it  was  loniewhat  leis 
than  half  the  meafure  of  the  larger  and  the 
devation  of  the  above  die  plane  of  die 
ring  waa  dMiit  twenty--fixi  From  dua  it  Ibl-. 
Iowa,  that,  if  die  bdta  or  bands,  fien  in  16969 
had  been  adherent  to  tbe  fur&ce  of  Saturn, 
they  would  havb  been  feen  in  form  of  ellipfes, 
the  breadth  of  which  wouM  have  been  equal 
to  a  little  lefs  than  half  their  length.  But 
this  doe^  not  at  all  agree  with  the  obferva- 
don,  for  they  had  only  a  little  bending,  fuch 
as  there  would  have  been  in  an  ellipfis,  the 
larger  diameter  of  wfaicb  ftovU  hnt  htm 
nearly  equal  to  that  of  dtt  CJteior  fiivcumft^ 
RDceofdiefingk 
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On  many  other  occafions  there  hsi  been  a 
'  iin^lc  belt  fccn  on  the  hotly  of  Saturn,  and 
there  has  not  been  difcovercd  in  it  tijat  decree 
oi  cui  vlty,  wliich  fhouici  have  been  icquiied 
'  according  to  the  elevation  of  die  eye  above  the 
^  yl.ine  of'  the  ring.   From  all  tbisi  k  haS'bcen 
*  conduded,  that  iheie  he\t»  are  not  really  a<f- 
Kerent  tb  the  globe  of  Saturn,,  hut  that  th^ 
-  ar^rcaily  placed  at  a  great  diilance  from  it<s 
.furfacc,  in  fuch  a  manner,  that  we  difcoyeryon 
the  body  of  that  planet,  only  a  part  of  their 
c  ircuniterence,  the  cun  ity  of  which  ounht  to 
be  atcorduig  to  the  rule  of  optics,  much  lefs  t 
fenfible*  dian  diat  of  a  parallel  ellipfis,  which 
ihoiildbeto  the  furiace  of  the  glanet;  the 
furplus  of  thft  circiunference  of  thefe  belts, 
which  cannot  be  dilcovered  by  tdefiroj^es,  muft 
be^of  a  matter  !cfs  proper  for  reflecting  the 
fun's  rays,  which  has  led  the  laro  i.flronomcrs 
to  conjeflurc,  that  they  arcy  in  Ibme  degree, 
like  the  clouds  whith  arc  about  this  earth, 
and  which  intercept  a  certain  .quajitity  of  rays 
of  lights  witliout  having  power' to  reflect  any. 
Thefe  douds  havij^  a  curvity  like  that  of  die 
exterior  drcumference'of  the  ring,  diey  ought 
therefore  to  be  nearly  at  the  fame  dtftancc 
with  diat  from  the  furfaceof  the  planet,  ai^J 
confe<i^uentiy  the  ataiofphcrc,  in  which  they 
are  placed,  ought  to  entirely  furround  the  ring. 
Thefe  belts  of  Sattirn  have,  by  fomc,  been 
taken  for  fcis,  and,  by  others,  dr}'  land,  the 
'reft  oTthe  flirfacc  being  water,  and  thence  rc- 
'fledbg  'i^e  light  more  ftrong^ly..  .  But  diis  is. 
annichniore  cadonal  (plufidn,  and^  as  fup- 
ported  by  fiich  obfiwationsy  cannot  be  eafily 
•vecthrown. 

From  what  has  been  already  faid  of  the  ring 
of  Saturn,  it  will  appear,  that  all  the  changes 
Galileo  defcribcs  in  the  planet,  were  owing  to 
it.  He  faw  the  two  enlightened  points  of  it, 
which  were  beyond  die  globe  of  the  planet, 
iaUsfifftfAfimtioas,  and,  feeing  aomor^ 


he  took  tlfrfc  ffir  ftan.  hen  the  ring  wai  in 
a  fiiuatipn  in  which  it  could  nut  be  I'ecn,  rht-fe 
ftars  dilJippeared,  and  the  planet  was  round 
like  the  others.  In  the  fame  manner  weaie 
alio  to  underftand  the  aooountr  of  die  ear^aad 
and  '^handks  of  Sttmn's  dieytrere  appearances 
'of  the  fame  parts  of  his  ring  which  Galileo 
had  taken  for  (tars.  There  is  not  indeed  any 
thin*  in  the  whoh:  fvltcm  of  nature  morr 
wondcrfnl,  than  this  ring  furroumiin^,  Sjtura ; 
it  is  folid,  and  of  a  matter  Htfor  reflecting  light, 
for  it  refle£h  nearly  as  mach-  as  the  |danet 
itfeif,  and  appears  very  nearly  as  bright  as  anj- 
part  of  the  forface  of  the  planet.  Tbere  k 
Tomediiiig  veiy  'finguiar  in  thefonn  of  dih 
lucid  ring,  and  it  is  particulariy  remailcahb 
that  its  tllickncft,  in  nopmportion,  anfwersttt- 
its  bicrtdth  ;  it  nnift  indeed  be  nr)'  lifJe,  for, 
when  the  edge  is  turned  toward  us,  it  never  x% 
feert  at  all,  even  under  die  moll  favourable 
ciicumftantes,  but  the  whole  ring  difappear?; 
although  the  fun's  rays  fall  Ajlly  ujion  it,  and 
we  are  in  a  fituation  to  itcdre  them  both  bjf 
r6lle£kton,  yet,  in  this  ca/ir,  we  have  none. 
The  ufe  of  the  rtnnj  bcin<i,  donbtlefs,  to  en- 
lighten  the  globe  of  the  pknct,  this  indeed  is 
not  nrccfibry,  for  the  thicknef?  would  be  of  no 
ufe  in  compariroM  with  the  breadth  ;  but  cHj 
is  ftrajige,  that  a  body  of  fuch  extent  (houid 
have  fo  little.  The  whole  appearance  is 
ftrange ;  the  whole  h  held  fufpendtid  rotuid 
the  body  of 'the  planet  widioiat  toodiing  it  vt 
any  part^  and  is  like  a  kigs  flat  dxde  diat 
ftould  furround  thf  globe  of  our  earth,  and 
its  plane  pafs  through  the  centre  of  the  earth. 

The  diftance,  at.  which  Saturn  is  phcd 
from  the  fun,- muft  render  the  ray?,  which  it 
receives  from  that  luminary,  lefs  vivid,  aod 
his  globe  fo  large  withal,  that  a  g^xat  deal  of 
s^ditional  light  muft  be  requifite,  atoonfing  tt- 
the  propordon  of 'nitof^  in  ngnd  k»  dft 
odier  pbuicti.  We  fiid  tbd^  ai  flwe  >i»> 
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wkauttnafxhc  {\iny  and,  as  larger,  enlightened 
^th  more  fccondary  afliftances.    Our  earth 
•has  its  Tingle  fatellitc,  the  moonj  Jupiter, 
larger,  and  more  remote   than  the  earth, 
iias  four  mooiis,  or  fatellites}  and  Saturn, 
greatly  more  dUbnt,  has  alio  bir  fateUttes, 
'or  moont)  (but  thqr-  are  31  fiiited  to  his 
idtftanoe)  in  -  tbe  fame  proportion.  This 
lucid  ring  is,    undoubtedly,   given  him  to 
iiipply  the  place  of  an  additional  number; 
nay,  to  fpealc  more  plainly,  this  rin^,  moft 
probably,   is  a  greater  nunjber  of  moons, 
or   fatellites,   proportioned  to  his  diameter, 
and  ihc  diftance  of  his  orbit.    It  is  very 
hatd  to  conceive  what  this  ring  fhould  be, 
or  how  fupportcd,  at  the&me  diftance  from 
1the  body     the  planet, ,  if,  as  aflronomecs 
in  general  feem  to  fuppofe,  it  be  a  flat 
and  broad  bottom.    Is  it  not  mtidl  more 
probable,  that  it  only  appears  continuous 
and  folid  from  the  diftance,  and  that  it  is, 
in  reality,  compofcd  of  a  vait  number  of  fatel- 
lites, or  moons,  difpofcd  in  the  fame  plane, 
and  making  their  revolutions  round  the  planet  f 
This  wcrd  to  give  Saturn  a  quand^  moons 
indeed  proportioned  to  his  diftance  from  the 
'foitfce  of  lig^t.  It  is  eafy  to  conceive  diat  diefe 
may  be  fo  (inall  as  not  to  be  feen  diftindly  and 
ft:parately  at  this  diftance,  but  that  they  may 
be  fo  near  to  one  another,  that  their  blended 
light  may  make  one  continued  blaze,  and  may 
give  the  whole  the  appearance  of  a  continued 
Iwdy.    We  arc  ready  to  fuppofe  nature  uni- 
*form  in  her  operations,  and  funilar  on  fimil&r 
occflfibris. '  We  fliould  find-  IieriEDfliciBntly  fo 
'on  chis-fiippoJitiiln^thoUgb  not  at  all  fb  on  any 
'other.*  The'ringf  of  Saturn^  confidered  as 
■aftroiwmers  have  fuppbfed  it  to  be,  a  broad  flat 
ring  of  folid  matter,  fufpcnded  round  the  body 
'of  the  planet,  and,  keeping  Its  place  without 
"  any  conne<5tion  with  the  body,  is  quite  different 
irom  all  the  appearances^  as  weU  as  all  the 


S  A 

ical  accidents;  of  the  otlicrplanets,  and  isthero- 
fore  to  bcfufpecled  of  error  in  tlu- obfervation. 
But  if  we  fuppofe,  that  a  huu^Sk';  of  fatelHtcs 
arc  jilatcd  in  the  fame,  or  ntaiiy  in  the  fame 
plane,  fmatl,  and  near  to  one  anotlicr,  and 

.make  their  revolutions  round  the  planet,  this 
wiU  keep  them  in  their  places  without  a  mi- 
,  racie,.  though  tlicy  do  not  touch  the  body  of  the 
planet ;  aj;d,  if  wc  fuppofe  them  thus  fmall, 
ajid  thus  fituatcd,  they  will  form  fuch  a  ring 
in  appearajice,  and  they  wiU  difappcar  at  cer- 
tain times  ;  tliat  is,  in  certain  fituations,  be- 
caufe  they  waiit  i'lzc  to  give  the  ncceflary 
diickneb.  Indeed,  if  we  conftder  the  great 

.diftance  of  the  planet,  we  ihall  find  that  fuch 
a  glorious  aObmblagp  of  moons  may  be  nece(^ 
far/  to  him,  an4  that  they  will  anfwer,  in  all 
points,  to  what  we  fee  of  his  belt  in  our  ob- 
fcrvations. 

There  is  only  one  natural  objeilion  to  this 
opinion,  but  that  fhall  be  ftatcd  fairly.  It 
may  be  urged,  that  thcfe  fatellites,  (fitppofing 
the  ring  to  be  compofed  of  fuch)  ought  to  be 
fubjecl  to  the  fame  laws  of  nature  with  thofe 

-f)thers  we  know,  and  ^t,  according  to  tJic 
rule  laid  down  by  Kepler,  the  fquares  of  the 

-times  of  their  rwrobitions  cmgjxb  to  be  as  the 
cubes  <^-their  diftatices  from.lhe  body  of  the* 
planet,.Now,  if  it  were  thus,  it  will  be  faid,  the 
ring,  being  compofed  of  this  multitude  of  fatal- 
lltes,  thofe  of  the  feveral  different  parts  of 
whicli  are  at  difF-rent  distances  from  the  pla- 
net, the  fatellites  near.  its. exterkir  edjie  beinf^ 

•greatly  more  remote  than  .thofe  toward  itb  in- 

•  terkr,  would  be  ful^eft  to  g^eat  iaegulariliesin 
appearance ;  ftw^thefe  diffierent  lat^te»»har* 
ing  different  degrees'of  motion  prqpoftieaedlo* 
their  diiFerent  diilancc,  could  not  leeep  always 
in  this  equal  dlfpofition,  fo  as  to  form  a  ring  of 
equal  breadth  all  round  tiie  planet  j  but  that, 
as  we  fee  among  the  other  fatellites,  as  Jupiter 
tor  inlUncc,  tiiat  they  arc,  i(Mnetimes,.  all  of 
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them  behind  the  body  of  the  planet  \  fo  m 
thefe,  a  great  many  would  be  hid,   at  other 
tinier  a  gicat  many  before,  and  frequently 
tlufters  in  fomc  particular  parts,  and  defici- 
encies in  others ;  the  conftqaence  of  which 
would  be,  that  the  ring  would  be  foneCMies 
murower,  or,  in  feme  placet,  oairawer  cr 
brooder  dian  in  othcft,  and,  perhaps,  fome- 
times  interrupted  in  its  continuity.    The  ob- 
jcaion  is  fairly  ftated,  and  it  may  be  fairly  an- 
fwered  j  if  we  fuppofc  that  there  are  different 
ciiclcs,  all  formed  of  faf:el!itc>,   roujid  the 
body  of  the  planet,  and  tiiat  tlicre  are  as  many 
of  tbcic  arcles  as  arc  neccflary  to  make  the 
bieaddi  of  <he  ling,  the  firfieUites,  dilpofed 
in  eachdrde,  will  all  of  them  make  their  re- 
vcritttCkmi  in  diefiune  time,  as  th^  will  be  at 
the  ftme difiance  from  the  plamc:  and  this 
being  the  ca(e  with  all  the  circles,  they  will 
therefore  never  change  their  fituation  with  re- 
gard to  one  another.  A  fait  circle  of  fatellites, 
all  prefer%'in2^  the  fame  diilance  from  one  ano- 
ther, will  th^s  revolve  r^ularlj  round  the 
planet  i  beyond  this,  ano^ier  ^de  of  more 
dilbnt  (but  all  equally  diftant)  fttellitts,  per-' 
Ibrma,  behind  thefe,  its  revdntion  alio  in  tHe 
iiune  manner,  according  to  the  laws  eila- 
M^Im^  by  Kepler ;  that  is  to  fay,  the  tim^  of 
the  revolution  of  this  fecoud  clTle  fliall  bie  to 
the  time,  or  period,  of  the  revolution  of  the 
iidi  arde,  in  the  refpc<5^  in  wtuch  the  dif- 
tances  of  the  two  drciea  hoax  the  centre  of 


the  planet  require.  Now,  aocoudig  to 
.diefime  parts  of  ihefitft  code  will  iMt 
tinne  to  aaftver  to  Ae  laiiie  parts  of  thele- 
condi  butduswiilmakenodifievenoeinthe 
nppeannoe  of  the  whole,  for  ftill  fome  part 
of  a  firft  circle,  of  equally  dUbnt  fatellites, 
will  anfwcr  to  fomc  part  of  a  circle  of  equally 
diftant  fatellites,  and  it  is  the  fame  thing  to 
ii5  whether  this  be  one  part  or  another,  fo  it 
be  fooie  fait  in  the  iiune  proportion,  which 


muft  happen.  There  will  be  no  change  in 
the  total  appeatanoe,  but  tiie  whole  will  be 
exadlly  the  £une  as  if  the  two  concentric  dr« 
des  of  fetdlitw  Ind  pcdbmed  their  nnit* 
dons  in  fSbtt  (ame  tini^  and  diis  ia  tn  he  ex- 
tended to  all  the  circles.  We  fuppofe  the 
whole  breadth  of  the  ring  compofed  q£  a  dae 
number  of  circles  of  fatcUites,  all  equally  dif^ 
tant,  and  performing  their  revolutions  in  this 
manner  j  thofe  of  the  lame  circle,  in  the  time 
time,  as  being  equally  diftant  from  the  centre 
of  die  ^anet,  and  coofequcntly  ^**«««'""S«g 
equallj  diflant  from  one  anodier;  dmle  «f 
the  fecond  in  a  longer  time,  thofe  in  the  durd 
in  a  yet  longer,  and  lb  of  the  reft.  The  fevcral 
fatellites,  of  any  one  circle,  all  this  time  keep 
the  fame  period  of  revolution  with  one  ano- 
ther, and  oonfequcntly  the  fanie  dilfaocc  from 
one  another.  The  coniequence  plainly  is, 
that  a  part  of  each  circle  will  be  always  £ieen 
againft  a  part  of  dte  nex^  and  fe  ooj  nor  is 
it  any  matter  whidi  part  of  dtfaer,  all  parti 
of  anj  one  being  alike.  Hius  we  ihalf  al- 
ways fee  a  lucid  circle  compofci  of  parts  oi  fb 
many,  always  of  the  fame  brcadtli.  This  will 
I^ake  the  ring  of  Saturn  anfwer  the.  ap- 
jfiearances,  and  thus  the  laws  of  Kepler,  in- 
flead  of  overttir owing,  countetunce  and  Aip- 
port  this  fyftcm. 

But  it  is  not  n'cn  neceflary  to  maice  thcfc 
ikteliitcs,  which  compofe  the  ring  of  Saturn, 
fubjed  to  ifadelawi  which  Kepler  has  efli- 
blilbedwidkie^BdtoiheodKrfiMllitei.  1 
we  were  not  inclined  toaltowfiichaainaip- 
meat  as  has  juft  been  laid  down  of  the  iatd- 
ItleSy  compofing  the  dng  of  Saturn,  iattftfe 
many  circular  (erics,  we  might  f^ll  account 
for  their  appearance  under  Aat  form.  \\  c 
might  conceive  them  to  be  an  irregular  coa- 
genes  of  little  moons  together,  making  up  the 
broad  hgure  of  hi&  belt,  and  placed  with  CWr 
ib  much  uacertainiy»  but  wemi^t 
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ifien  iw  eiioii^  to  S^tiiim  fo  be  iv^liil^ 
cumk  of  bit  atnoliiAieNii  in  that  cafe,  while 
Hbtf  letained  thdr  fixed  fituation  with  regard 
to  one  another,  they  would,  all  together,  be 
carried  round  about  with  the  body  of  the  pla- 
net, in  its  revolution  on  its  own  axis,  without 
being  fubje£l  to  Kepler's  laws,  which,  al- 
though they  are  juii  as  well  as  ingenious,  need 
iMst  have  force  widi  nffod  to  diole  bodies 
vAash  an  unthia  die  atmoTpheie  of  the  pla- 
net This  woald  abfelmdy  Iblve  die  appear* 
aaoe  according  to  the  laws  of  optics  and  cf 
gravitation,  but  the  other  is  much  flUfe  pro- 
bably the  cafe. 

Befide  the  ring  of  Saturn  and  his  fatellites, 
there  has  been  nothing  particular  obrer\'cd  by 
the  aftronomers  concerning  him,  except  what 
are  called  his  belts.  There  are,  on  the  body 
of  Jupiter,  ceituii  bioad  bands,  or,  as  they 
«re  Gdkd»bdts,  whidi  are  takcnibricas}  arnly 
on  ftrtuniy  tfieie  have  been,  as  obfaved  atcer'> 
tain  tines,  fan  alfo  fometiroes  one,  and  fome- 
times  two  belts,  which  have  been  thought  fi- 
milar.  Some  have  mentioned  a  third  between 
the  two  feen  at  certain  times,  but  this  is  evi- 
dently no  more  than  the  fhadow  of  his  ring 
caft  upon  his  body.  As  to  the  others,  they 
are  not,  as  they  appear,  marks  immediateiy 
upon  thfe  body  of  the  planet}  the  £ftr- 
cat  aii|^  Older  which  they  aae  feen> 
fu^KUBnAf  dcflMMftnle  dus^  as  'has  been 
already  peeved.  It  fuffices  to  fay  farther, 
that  they  are  at  a  diftance  from  the  fur- 
face  of  the  planet,  and  are  probably  formed 
by  exhalations  converted  into  a  more  denfc 
form  it;  his  atmolphere,  and  are  of  the  nature 
oi  clouds. 

When  we  obferve  the  fun,  we  may,  ac- 
Cflfding  to  all  appearances,  concave  him 
as  revolting  round  the  earth ;  when  we  re- 
gard die  moon,  we  fee  die  affaially  does  fo, 
Imt  it  is  not  thus  widi  regard  to  diepUnetSj 


S  A 

they  neve  loiind  the  fiih,  toi  even  die  moll 

fimple  obfervadons  will  fliew  that  they  do 
fo.    The  motions  of  thefe,  and  among diefi^ 

the  motions  of  S;itum,  form  different  appear- 
ances of  him  with  regard  to  the  »rth,  in  pro- 
portion to  his  different  afpefts  with  tiie  fun. 
It  is  thcieiurc  evident,  that  baturn  revolves 
round  die  Sim  in  common  with  diis  earth, 
and  not  round  diis  earth,  as  the  fun  appears 
lodo» 

We  may  indeed,  according  to  the  lyftem  of 
Ptolemy,  reprefentthemodonsof  the  planets, 
with  refpe^to  the  eardi,  equally  well  in  fup- 
pofing  them  to  turn  about  an  epicycle  ;  but  it 
is  contrar)'  to  the  (now)  known  laws  of  na- 
ture, to  fuppole  that  one  of  the  heavenly  bo- 
dies revolves  round  an  iijvagiiiary  centre.  We 
know  gravitation  to  be  the  law  by  which  they 
are  impelled,  and  there  can  be  no  gravitation 
where  the  centre  is  not  reaL  It  is  therefim 
more  confoaant  to  reafim,  and,  as  lb,  is  now 
univerfally  acknowledged,  that  Saturn,  and 
the  other  planets,  do  revolve  round  a  certain 
centre,  which  is  the  fun,  and  that  centre  is  to 
be  regarded  as  the  principle  of  their  motion. 

The  fun  beinir  tJicn  fixed  in  the  centre  of 
the  univcrfc,  let  us  conlider  tlie  orbit  of  the 
earth  at  a  certain  difbuice  from  the  fun,  the 
orbit  of  Satnm  at  a  vaftly  gre^  diflanc^  . 
and  die  firmament  as  another  dide,  vaffliy 
remote  beyond  the  orbit  of  Saturn.  Having 
eftablifhcd  thus  much,  it  will  be  eafy  to 
underfland  the  motion  of  Saturn,  and  his 
different  appeamnces^  accnrding  to  that  mo- 
tion. 

In  this  obfervation,  Saturn  being  fecn  fruoi 
the  earth,  as  correfpondbg  to  a  certain  point 
in  the  firmament,  would,  if  viewed  from  die 
fon,  be  feen  to  cortefpond  not  to  diat,  bitt  to 
another  diftant  part  of  the  finaament.  To 
know  what  is  the  true  place  of  Saturn,  as 
feen  from  the  fiiO}  it  il  neceffitty  to  determine 
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tlie  diftance  between  Saturn  and  the  Sun, 
with  rcfpetSl  to   the  diiL.ncc  bctwec;i  the 
C'lrth  nnd  the  fun ;  this  is»  done  by  the  me- 
tU.A  of  rcfolving  rectilinear  triangki,  and  the 
ditUucc  between  the  true  place  of  Saturn, 
feeit  from  the  earth,  and  its  true  place,  feen 
fix)ni  theVun,  wiU  Ibe  thus  known}  but  as 
we  cannot  do  this  by'immediate  obfcrvations, 
ve  arc  obliged,  in  order  to  cffcdt  this  per- 
fectly, and  to  iirvcrtp.in,  wltliuut  error,  the 
true  place  <>t"  the  planet,  as  ken  from  the 
fun,  to  have  recourfe  to  tliofc  occa'.ions, 
when  the  true  place  of  the  planet,  fecn  from 
*  the  earth,  is  in  the  fame  dii«£tion  vnth  its 
place,  as  feen  from  the  fun }  and  diis  hap- 
pens at  the  times  of  the  conjundure,  or  oppofi- 
tion  of  the  planet  vnth  the  fun,  when  the 
earth  is  in  a  right  line  with  the  fun,  and  with 
iSaturn.    In  fomc  of  thefe  conjunctions  the 
light  of  Saturn  is  too  faint  to  be  perceived 
from  the  earth,  and  tliii.  plaiact  is  hid  behind 
the  fun,  when  its  noith  or  fouth  latitude  does 
not  exceed  the  femidiameier  ol  the  lun  ;  from 
thefe  reafons  we  can  only  employ  thofe  con- 
jundions  which  happen  9t  diffbcent  degrees 
of  the  zodiac,  and  which  give  die  true  place 
of  Saturn,  fecn  frcmi  the  fun  is  the  different 
parts  of  its  orbit ;  thefe  are  very  ufeful  obfcr- 
vattons,  but  they  take  up  a  great  deal  of  tijne 
to  make  them  anivvcr  any  purpofe,  for  the 
interval  between  each  is  a  year,  and  fomc 
days.  ' 

In  determining  the  mean  modons  of  Sa- 
turn, we  compare  togahcr  the  times  at  which 
planet  has  returned  to  die  zodiac  afit^r 
one  or  more  revolutions^  and  this  enquiry 
would  be  fufficient,  if  Satiim,  when  he  came 
to  the  fame  point  of  the  zodiac,  was,  at  the  i 
fame  time,  found  in  the  fame  Htuation  in  his  , 
orbit ;  that  is  to  fay,  if  his  aphelion  and  per- 
rihelion  were  at  all  times  dircii^tcd  toward  the 
fsmc  points  of  the  heavens.    For  the  e(^u4- 


tion  of  the  fame  planet  being  the  iame,  af 
the  fame  diflance  from  its  aphelion  and  per- 
rihelion,  there  would  then  be  no  ditfcrcncc 
between  the  true  and  the  mean  motion  of 
die  planet,  contained  in*  any  number  of  its 
revdutions. . 

It  is  hot  thus,  however,  when  the  aphe- 
lion, and  the  perrihelion  of  a  planet,  are  fub* 
jecl  to  any  movement  i  for,  in  that  cafe,  the 
fame  points  of  their  orbits,  do  not  anfwer  to 
th?  fame  points  of  tlie  heavens  j  whence  it 
follows,  that  the  equation  of  a  pl^ct,  which 
one  obfcrves  in  the  fame  part  of  the  zodiac, 
is  not  found  to  be  die  iSune  ibmedme  after, 
when  there  have  been  in  die  interval  feveral 
revolutions. 

Thus  the  exzSt  detcrminadon  of  the  mean 
movement  of  Satur%  retjuires  that  of  die 

movement  of  its  aphelion,  and  confcquendy 
its  fituation  at  different  time*}  it  requires 
alfo  a  knowledge  of  the  equations  of  that 
planet  at  all  the  degrees  of  \v>  orbit,  In  order 
to  take  account  of  the  diiicfence  between 
thofe  equations,  in  the  comparifon  of  the  an- 
detrt  and  the  modern  obfisrvations,  and  to 
reduce  its  mean  place  to  its  true  place,  whkh 
is  one  of  the  principal  dements  in  die  dicofy 
of  the  planets. 

In  Older  to  find  the  aphdSon  of  Satmi  mi 
his  greated  equation,  wc  may  employ  all  the 
methods  laid  down  by  alh  onomcn  for  deter- 
mining the  apogee  of  the  urn  and  the  nio'jn, 
(  6£e  thefe  w:J<:r  artifk  Apogee.)  But  then 
we  arc  to  obferve,  that  the  motions  of  the 
fun  and  moqn  are  to  be  conftdercd  from  the 
eajrdi,  round  about  which  iheyfeem  to  make 
their  revolutions;  and  dius  all  die.exadob- 
fervations,  which  have  been  maJe  to  the  prc- 
fent  time,  may  ferve  totheicnowledge  of  thefe 
two  elements;  whereas,  in  regard  to  the  other 
planets,  which  do  really  move  round  about  the 
iiin,  wc  can  ulc  only  their  oppoiitions  with 
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the  fun,  which,  with  regard  to  Saturn,  hap- 
pen only  at  the  diftance  of  a  year  and  fome 
days.  The  catalogues  of  obfervationsy  pub- 
Ij^cd  by  aiboiiaiBeR,  will  be  ufisfiil  to  ibb 
INirimrey  and  die  melbod  of  empkying  tbem 
Ittsbeen  already  laid  down. 

We  aie  to  coafider,  that  althmigjti  the  iitua- 
tlon  of  Saturn  in  the  heavens  is  gcncrallv 
mentioned  as  with  regard  to  the  ecliptic,  the 
orbit  defcribed  by  thnt  planet,  in  its  proper 
motion,  is  on  a  piune  mcimcd  to  the  ecliptic ; 
fiom  this  it  refiilta,  that  the  motioiis  of  that 
plaaety  leduced  to  die  ediptic»  do  not  an- 
fwer  to  tfaofe  places  when  it  is  efieduaUy 
found  In  Its  orbit.  It  will  therefore  be  nc- 
ceflaiy,  on  many  occaftons,  to  reduce  the 
true  place  of  S:ityrn,  obferved,  with  re- 
gard to  the  ecliptic,  to  its  true  place  in  its 
own  orbit,  and  reciprocally,  when  we  know 
the  true  place  or  the  planet  in  its  orbit,  to  be 
able  to  reduce  it  to  the  ecliptic ;  this  requires 
a  knondedg^  of  die  indination  of  die  orbit  of 
Satuni)  and  of  the  places  of  its  interfefSon, 
with  ibe  edipticy  which  are  its  nodes. 

The  nwft  fin^e  mediod  of  deten&ining 
the  true  place  of  the  nodes  of  Saturn,  and 
their  cpocha,  or  the  time  of  the  planet^  re- 
turning to  them,  is  to  olMcn  c  the  time  when 
that  planet  has  no  latituilc  with  regard  to  the 
ecliptic ,  for  the  lun  and  the  earth  being  at 
all  ttmes  on  the  plane  of  die  ecliptic,  when 
SaHini^  in  the  interfedion  of  his  oibit  widi 
the  ecliptic,  is  on  the  fiune  plane,  that  planet 
has  no  latitude  with  re^ieft  to  die  eailh,  nor 
v.  '.th  rcfpedl  to  the  fun  j  and  the  time  of  the 
obfervation  determines  the  epocha  of  the  node 
i»f  Saturn,  without  any  rcduftion. 

With  refped  to  the  true  place  of  the  node 
of  Saturn,  it  is  ncceffary  to  examine  whether 
that  planet  be,  at  that  time,  in  an  oppofttion 
with  the  fun,  or  be  £lbuit  from  It  Wlien 
Saturn  is  in  oppoHuon,  the  true  place  of  his* 
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node,  fccn  from  the  fon,  is  predfely  the  fane 
vndi  the  true  place  of  that  filanet  feen  horn 
the  earth.  When  Saturn  b  not  in  oppofi- 
tioo,  we  are  to  reduce  the  tnie  place  of  Sa- 
turn, feen  firom  the  earth,  from  his  true  place, 
(een  from  the  fun,  which  vAW  be,  at  the 
fame  time,  the  true  place  of  the  node  of  Sa- 
turn, correfponding  to  the  cpocha,  or  to  the 
time  of  the  given  obfervation.    '  " 

It  is  cafy  to  fee,  that  us  Siturn  is  near  thirty 
years  in  performing  one  of  his  revolutions,  he 
pafles  only  twice  in  about  thirty  years  duoug^ 
the  edtptic;  and  confequendy,  diat  die  ob- 
fervations  for  die  determining  hb  nodes,  by 
this  method,  can  only  be  made  once  in  fif- 
teen years,  and  it  is  alfis  neccffary  bcfide,  that 
Saturn  be  not  found  near  his  conjunchon  with 
the  fun  at  that  time ;  add  to  this,  that  there 
are  fevcral  mouths  in  which  wc  hud  no  op- 
poituni^  <^ feeing  this  planet,  and  that  a  fa« 
vourable  &afi»i  is  necefliuy  alfo  to  die  mak- 
ing diefe  oblervations,  and  under  all  dieie 
confiderations,  we  fliali  find  the  opportuni- 
des  but  rare ;  they  are  not  to  be  miffid  there-' 
fore  when  they  do  happen. 

Notwithftanding  that  the  creator  has  pro- 
vided fo  glorioufly  for  the  illumination  of  this 
vail:  planet,  the  light  which  it  receives  can 
be  but  in  a  vcn,'  moderati  jiro-xji  tion,  as  im- 
mediately coming  from  the  iun,  and  the  heat 
from  the  lame  fouroe,  the  fun,  muft  be  alfo 
left  in  die  fiune  proportion  than  with  us,  fo , 
diac,  according  to  all  appeatances,  Saturn 
codd  not  be  habitable  by  creatures,  formed 
like  us,  nor  his  globe  produce  tilings  like  to 
ours.  The  diftance  of  Saturn  from  the  fun, 
wc  fee  is  ten  times  greater  than  that  of  the 
earth  from  the  fame  luminary,  and  confc- 
qucntly,  according  to  the  known  rules  of  de- 
creafe  of  apparent  magnitude,  with  encreafe 
of  diflaoce,  the  fiih  Will  appear  an  huftdred 
times  left  to  ditt'planetdiad  ta.du^  earth. 
•   Rrr  -'Whiil' 
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fiBtt)  iri>9»  frpfn  tbenr  <:q1<1  orb,  fee  the  Am, 
which  is  to  us  the  ipuiM  «(  9U  9Ur  plcLifurc^, 
'  ooly  abo^t  txm4  H  l9rf»  w  w«  Tim  U»e  pU- 
]iec  Venus. 

In  mcotionino;  what  might  be  a  fccondary 
cjyplication  ot  liie  ri^ig  of  S4tui:n,  ;u  uader- 
fbod  to  be  a  coogeri(;s  of  i^j(eUita>,  Mft  k/BK 
fyokif  of  a  pQiPility  of  thdr  haiag  cairicd 
round  together  with  that  fHafitt^  ia  i«  ifvo- 
lutiCM^  iTOund  its  own  axis  i  this  might  be  the 
cafe,  fuppofing  them  Jgl9iss4  4t  fo  6naU  a  dt- 
^  ftancc  from  his  furface,  as  to  be  within  the 

compafs  of  his  atmofphere  ;  but  we  have  not 
given  that  as  the  ri^ht  lolution.  This  would 
.  indeed  have  been  liable  to  ciuvil,  iiace  it  is 
not  certainly  known,  that  the  g|lob«  of  Sa- 
turn does  turn  round  vpop  it*  asb;  nay, 
Ibme  have  doubted  much  whdber  tt  does  to 
there  is  this  in  favour  of  tlte  fiij^fition,  that 
he  does  not,  that  the  planets,  which  we  fee 
revolve  about  their  axis,  the  earth  itfelf  not 
excepted,  have  the  equaterial  diameter  of  their 
globe  greater  than  the  polar  diameter  and 
that  this  is  not  difcovered  to  be  the  cafe  with 
Saturn.  We  have  not  indeed  tlie  common 
opportunitica  of  detoinimng  whethicr  this 
planet  does  revolve  about  its  ovn  axiSpfprwe 
fte  nodui^ofiiiofiiii^andiBaiksufWQhis 
fur&ce  which  are  the  mod  obvious,  and  im- 
mediate of  all  proofs,  of  fuch  a  motion  in  the 
others,  What  have  been  fani:ied  under  the 
•  name  of  belts,  being  only  clouds,  and  the 
globe  of  the  planet  appearing  at  U.i  i  immcnic 
diftance  quite  uniform }  but  as  ail  the  other 
Iteavenly  bodies,  the  fuoy  and  to  our  know- 
led^  ibme  of  die  fixed  flu%  ai^  noft  pro- 
bajyly  aU,  liave  diat  nocion  1  it  is  moft  natu- 
ral to  fuppole,  that  Saturn  aUb  has  it^  and 
that  lie  is  like  the  other  flaacli^  in  Ais  par- 
ticular, though  too  remote  to  fufier  us  to  de- 
tufiUMUb/aaiBuacdiaiBsbftnr^^ 


SCALCKOUS  CONE.  A  cow  sriidk 
does  not  fiand  upright.  When  the  axis  ^ 
the  cone  'is  inclined  to  the  b^fe,  or  makes  an 
accute  angle  with  it,  of  whadoever  extent, 
it  is  called  a  fcalenous,  or  ao  oblique  cone, 
in  diltintlliun  from  that  whoie  axu*  per- 
pcudicular,  and  which  is  ri^,   Ss*  Cost, 

SCARABSUS.  A  foglWhttiMi  aisni 
to  the  aftroponiail  wokW*  fnmri  of  a 
duller  of  confpicuoua  ftats»  which  cetHff  a 
little  fpace  in  the  heavens,  kft  bttwsus  lil^ 
confteiljitioiu  O^jiMCWb  l^kiM,  and  Seeiw 

The  fpeciea  of  Beetk,  under  the  out- lines 
of  whole  torm  thefc  are  arranged,  is  that  fuj- 
gular  and  beaujtiful  one,  known  by  the  name 
of  the  Rluwipcffos  Beak»  and  potfined  im 
all  tibe  Gab«iiet»  of  thn  CHdous-}  it  is  fepie* 
fimtnd  ina  paftwe«f»o«iB|^  viik  his  back 
towaad  tbe  leg  of  Ojgkanaia,  miA  its  horn 
tiuned  up  towards  bis  thigh* 

It  is  a  very  (mail  conAeHatioa,  but  in  pro- 
portion to  the  extent  that  it  occupies  in  th« 
heavens,  it  contains  a  fuffictcnt  nan<ber  of 
liars,  and  thefe,  In  general,  very  conlpicuou>  : 
they  have  been  uicd  to  be  accounted  ^nong 
the  un6>raied  Ibus  of  the  other  conftdlations, 
hut  tibif  is  b  MQoartiiny  and  cmdliftd  a  mo— 
thodof  fp^dtingofthaB,  tkatitis  mstainlf 
better  to  bsiM  lh$m$  Vkt  iSbc  flan  of  tkrfn 
conftcUationSy  arranged  imdcr  tlie  lines  of 
fome  figure,  and  much  more  ^unQiar  and 
perfpicuous ;  for  inlhmce,  to  call  one  of  theftt 
the  upper  or  the  lower  ftar  m  the  horn  of  the 
iicetlc,  than  by  any  number  of  the  unformed 
ones  of  fuch  a  conifeUation,  tliough  wuh  the 
addition' of  a  letter  ftom  Bayer. 

TbcScaiiteisat  ftmted  bnt  ai  a  ftall 
dtiljuioe  fiom  anf  of  thefa  owjUalliniona 
wMchanafaottil;  Tbe  ivhofe  fpaoe  kft 
boMMillwiliiieisaBtcfBdlDme  Ana 
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lialf  one  of  the  fcales  of  the  baljUlce,  and  the 
Vtde  conAcHation  is  nearly  in  the  micMle  ot 
itf  \hA  nearer  to  the  two  odurs  than  to 
OlMm^  TteSeiftMia  liver  the  Bteftte's 
iMhom  nim  ftnllcl  with  thd  snfa  of 
Opl^M»  md  b  pointed*  atlicfbre  obftmd, 
^  his  Ai|h ;  one  of  the  fcales  of  Libra  is 
tuider  die  binder  part  of  its  befly,  and  its 
rump  is  turned  to  thr  Scorpion,  almoft  touch* 
ing  the  extremities  of  two  of  his  fore  legs. 

The  conrpicuous  ftars  in  the  Beetle  are 
nine,  they  ftnnd  in  a  pretty  cluftcr,  and  fomc 
of  thcnni  arc  very  confpicuous ;  there  is  one  in 
the  extremity  of  the  head,  juft  at  the  infer- 
tion  of  the  horn,  tins  a  rmall  one,  but  in 
tiicili^tndiae  ate,  two  both  large,  and  veiy 
«oafpicuoiis»  iu»  of  diefe  is.  towiid  dw 
infertioiH  and  not  at  a  great  diAanoe.  horn 
diat  at  the  root,  die  odier  unune  diaa  twice 
as  hr  fiom  that,  as  that  is  from  the  tufk^ 
this  is  a  very  bright  ftar,  and  ftands  at  the 
tip  of  the  horn  j  at  the  joining  of  the  head  to 
the  back  there  is  alfo  one,  and  that  a  bright 
ftar,  and  there  are  two  in  the  legs,  one  at 
die  cxtremuy  of  the  firft,  and  tlic  other  at 
the  extremitjr  of  die  leooad  leg}  there  is  ilb 
sue  on  die  Urtnx  oitt>Iiiie  of  &  body^  at  tbe 
Infertion  of  die  diigh  of  the  lunder  1^;  and  i 
one  almoft  oppofite  to  this^  at  the  out-Uneof 
the  back.  The  ninth,  or  laft  fbr  in  the 
Beetle,  is  at  the  extremity  of  its  rump,  and 
comes  between  the  toes  of  the  Mi  and  fepond  , 
leg  of  Scorpio. 

SCHABTAI.  A  name  by  ViIiIlH  fomc, 
w)iQ)..aie  fiiiBd  of  imcoounon  words,  iiave 
caUcd  die  planet  8atum»  it  is  die  Hahasw^ 
nm  ef  tliat  planet,  and  dw  w«d.in.d»t 
laqipi^ge  fiptfies  ttA,  .  It  is  -^unMf  eaaa^ 
glveatadie  ikiwfftcC  aU>e  jbncli.  in  itt . 

♦ 


SCHAORO.  A  name  hy  which  fbme, 
who  are  fond  of  uncomtnon  words,  have 
called  the  moon  i  it  n  one  of  the  old  Chaldcd 
names  of  diat  planet. 

SCHEMASH.  AianwbfwMchdiofci 

who  are  fond  of  ufmg  uncommon  terms,  call 
the  Sun  5  it  is  one  of  tlic  Hebrew  names  of 
that  luminary,  and  fignifies  heatj  but  the 
word  Sun  fufficientiy  expreflcs  al!  that  we 
mean  by  the  name  of  that  body,  and  it  is 
idle  to  life  any  odur* 

SCHKMATISMA.  A  term  by  which 
fome  c/f  the  Greek  writers  have  exprefTcd 
what  the  Latins  call  Confpedtus  Stellarum, 
and  ilst  aftrologers,  of  our  time,  afpeib  of 

die  plaaetsy  and  eenxin  ««f  die  conftcUations, 
(Hrfinglelbrt)  defewei^eerainiittitiialfi* 
IhdooB  of  thofe  planets  and  ftMtt  on  one  a<i- 
other,  under  dtt  influence  gf  vAAdin  the  cant 

of  that  f^^udy  was,  that  they  co-operated  toi 
gcther,  and  thac»  from  the<^  events  weit  t» 
be  prelaged, 

rowed  b)r  aftraaony  fhxA  ditf  nuldieniadbi; 
end  ufed  to  expreft  a  ^irhtx^  or  an  exte^fion 
of  quantity  in  length  and  breadth,  when  it  iS 
tcHjiinated  and  inclolcd  every  w^iy  by  lines^ 
If  this  furface  be  ilac,  and  in  no  part  either 
fiuled  or  depns&d,  when  it  is  thus  ciicuto* 
fcribed,  it  is  caied  a  f&me fyutt, 
•  Thit^uvm^teiiitiiiftdli^Mv  lines, 
tfona^et  lNNh»>1te<aiH)lKd»  biit  k  touunt  he 
ctrcumicribed  tgr  klsihantbefe,  if  di^aM  ai 
diait.  Two  ctttvea  wUl  endoie  tt^  or  one 
curve  and  ohe  fthrftlinc,  but  twt)  ftrait  lines 
never  can,  fmccth^  mufthf,  bf tWeen  thef<^ 
at  one  extremity,  or  at  both,  an  opcttirtg,  and 
the  iurfiacc  th^iefore  is  not  enclofcd  Aere,  but 
MHa  out  Into  uidefinSte  fu^rficics,  and  diere- 
IWi^dMiiiMMrafi^.  ' 
It  r  r  a  The* 
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The  ftrokfS»  that  cnclof'-  this  furfncc,  avc 
called  the  circuintb  ibin^iints,  and  the  tjvua- 
tity  of  {>lane  furfacc,  cotitataed  within  them* 
b  called     area  of  the  %iue. 

SCHEMSO.  A  name  hjr  which  fome, 
who  arc  fond  of  uncommon  words  call  the 
fin  J  it  is  the  Chaldee  n:imc  for  that  lumi- 
vaajy  but  we  have  no  occaiton  to  adopt  it. 

SCflENDRA.  A  name  by  which  fome, 
who  arc  fond  of  uncommon  words,  call  the 
moons  ii;  i«  a  name  under -which  diat  planet 
has  been  worihipped  by  the  Indians. 

SCORPIO,  At  Scorpion,  One  of  the  con- 
ftcllaiions  of  the  northern  hcmifpherc,  and  of 

the  twelve  figns  of  the  zodiac.  It  is  one  of 
the  forty-c:<;ht  conflellations  of  the  snticnts  ; 
and  is  mentioned  by  all  the  writers  on  aflro- 
nomy. 

The  Scorpion  b  not  a  veiy  large  conilella> 
tkuiylMit,  for  itsextenty  it  contains  a  conTi- 
derable  quantity  of  fiars,  and  Ibme  of  tfaenv 
'yeiy  confpicuous.  It  is  indeed  as  ftrongly 
OiailKd  in  the  heavens  as  any  of  them  all. 
The  conilcllation^  of  the  zodiac  arc  all  tole- 
rably well  drawn  in  the  ordin:iry  kh^mcs  of 
the  heavens.  Some  of  the  others  arc  monlkrs, 
bears  with  long  tails,  twiftcd  dvipium,  and 
Jkatiy-headed  dragons;  but  Ats  is mtoikiably 
acciiraie  %Mire  of  ahfge  iboipioa}  it  docsttot 
Ibnd  fo  firmly  on  die  ecliptic  as  Ibme  of  the 
«dicfSy  but  is  r^flclcnted  as  if  tumbling  off 
Bom  it. 

The  conftcllations,  between  and  amonw 
which  the  Scorpion  is  placed,  are  Sagittarx , 
Ophiucus,  Libra,  and  the  Wolf.  Sagittary  is 
behind  it,  but  at  fome  diilance,  its  head  is 
dtre&ly  toward  Lil»«y  and  the  two  fore  daws 
tione  voj  sear  the  two  Scales;  Ophincusis 
f]ac«d  emit*  hn  figjhtibot  mthcbodyof 


the  Scorpion,  and  the  liead  of  the  Wolf  b 
below  it,  themovditouchii^oneof  tiieieet^ 
or  daws  of  theScoipion. 
Tlie  Scorpion,  eadufivdy  of  bis  daws  (in 

the  place  of  which  the  conflellation  Libra  has. 
been  placed)  contained,  according  to  the  ao> 
ticnt  accounts,  fevent}'-four  ftars  j  Ptolemy 
fcts  down  fo  many,  and  he  accounts,  bci'iie 
thefe,  feventccn  others  to  die  claws,  or  :o  our 
Libra ;  but  Flamiiead  has  raifed  the  account 
much  higher  than  that  of  die  anocms^  he 
makes  them  forqr^fbur. 

Of  diefe  diere  bone  of  the  ficft  niagmtude» 
a  very  bright  and  beautiful  flar,  it  Aaods  on 
the  body  of  the  confiellation,  and  makes  a 
very  beautiful  figure.  They  have  called  a 
bright  ftar,  of  the  lull  magnitude,  in  the 
brcail:  of  the  Lion,  Cor  Lconis,  tlic  Lion's 
Heart}  aiid  they  culJ  this,  in  the  iarnc  niao- 
ner.  Cor  Scorpionis,  the  Scorpion's  Heart  j 
but  its  fitua^on  does  not  qidte  16  wdl  anfwer 
to  diat  appdiation.  There  are  two,  by  fiune^ 
allowed  to  be  of  the  iecond  magiutii^y  but 
both  difputed  by  others  in  this  particular,  nod 
reduced  to  the  third,  though  they  arc  very 
large  for  th.it  clafj ;  the  one  of  thcfc  ftaiiJj 
in  the  middle  of  the  forehead,  and  the  other 
in  the  ftinff  at  the  end  of  the  tail,  with  another 
bright  one  oi  tiic  third  magnitude  very  near  it. 
Them  are  feverd  of  die  diiid  myiiaid^ 
v^iich  arc  vciy  oonlptcuous  flaiv  one  b  in 
the  third  finidi  foot,  though  ibme  wCD  have 
this  to  be  a  ftar  only  of  the  fourth  ma^tude  ; 
another  b  the  fouth  of  three  in  the  forehead, 
another  in  the  firfl  joint  of  tlic  tail,  and  ano- 
ther at  die  foot  of  Ophiucus,  which  touches 
the  Scorpion.  There  are  alio  fcveral  of  the 
fourth  and  fifth  magnitudes,  bclidc  the  JciTcx 
ones;  with  all  thefe  conHderable  ftais,  we 
are  not  to  wonder  that «  cenAdhlioD  fiMB 
as  the  Soofpion  (for  fo  icb  in  ttnparifon  of 
thi ctiiaa) a yaycqufjiiaioMS.  TlMfiadkr 
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ftars  add  to  this,  for  they  arc  difpofed  very 
lUciciiy,  according  to  the  out-luie  of  the  body 
of  tii^  tveattiK,  and  upon,  or  dole  by>  U» 
clitws. 

The  Greeks,  ivho  would  be  fuppoled  the 
inventors  of  aftronon»y,  and.  who  have,  wth 
Aat  imaiC,  fathered  Ibme  ftory  or  other  of 
^leir  own  upon  everyone  of  the  conltcllation?, 
give  a  very  fingular  account  of  the  on- 
<rin  nf  this.  They  tell  us,  that  is  the  creature 
which  killed  Orion.  The  ftory  goes,  that  the 
famous  htmterof  that  lume  boaOed  to  JXmm 
and  Latona,  that  he  could  deftray  every  ani- 
mal that  was  upon  Ac  eardi )  the  earth,  they 
fty,  enraged  at  this,  lent  forth  the  poifonous 
leptile  &e  ScMfMOO,  and  that  infignihcant 
creature  ftung  him,  and  he  died.  Jupiter, 
they  fay,  raifed  the  Scorpion  up  into  the  hea- 
vens, and  gave  it  this  place  among  the  con- 
ftcllations,  and  alter  wards  Diana  rcqucfted  of 
him  to  do  the  fame  honour  to  Orion,  which 
he  at  hift  coniented  to,  but  placed  hhn  in  fuch 
«  fitnMion,  dut^  when  tiie  Scorpion  fifes,  he 
iistti 

The  Greeks  went  much  too  far  in  thefc 
hiftories  of  their  conflellations.  The  Egyp- 
tians knew  nothing  of  their  Hercules  and  the 
•Tcft  of  their  heroes,  nor,  if  they  had  known 
of  them,  would  they  have  named  conftclla- 
tions  in  the  z*»didc  from  them.  They  placed 
this  poifooous  reptile  in  that  part  of  the  hea- 
vens to  denote^  .that,  when  the  fiin  anived  at 
it,  lievefB  and  fidcnefles,  the  maladies  of  au- 
tumn, would  he^n  to  rage.  This  they  re- 
pvefiaited  by  an  animal  whofe  fling  was  of 
power  to  occafion  fomc  of  them,  and  it  was 
tlms  they  formed  all  the  conftellattoiis. 

The  antients  allotted  of  the  twelve  prin- 
cipal among  their  deities  to  be  the  guardian 
Hdt  each  cf  the  tvpehre%u  of  the  zodiac. 
The  Scorpion,  asiheirhifloiyof  itmadeita 


s  c 

Orion,  fell  natiirally  to  the  protediof>  of  the 
god  of  war;  Mars  is  its  tutdaiy  deiqr,  and 
to  this  fisig^  circomftance  is  owing  adl  that 
jargon  of  die  afttologers,  who  tell  us,  diat 

there  is  a  great  analogy  between  the  planet 
Mars  and  the  conftellntion  Scorpio.  To  this 
alfo  is  owing  the  doctrine  of  the  alchymiUs, 
that  iron,  which  they  c:j!!  Mnrs,  is  alfo  under 
the  domuiion  of  the  lame  conilcUation,  and 
that  the  tranlmutation  of  tiiat  metal  into  gold 
caaonly  be  peribnnc4  when  die  Amis  in  this 
figpi. 

When  the  aHroIogcrs  tdkof  any  partictilar 
flar  as  being  of  the  fame  nature  with  any  par- 
ticular planet,  they  mean,  that  the  light  of 
that  fixed  ft£r  is  tinged  with  tome  taint  dye  of 
the  fame  colour  with  the  light  of  tliat  planet. 
Thus  all  thofe  ot  the  hxed  iiars,  which  are 
ruddy,are  fiud  tobeof  thefamenaturewiththe 
planet  Mars ;  diofe,  «4iich  are  Uuilh,  of  the 
fime  nature,  with  Saturn,  and  lb  of  the  reft; 
but,  when  diey  fpcak  of  airiiole  oonfliHadoa  as 
being  of  the  fame  nature  widi  a  planet,  they 
only  mean,  that  it  was  attributed,  by  the  an- 
tients, to  that  deity,  by  whofe  name  alfo  one 
of  the  phuiets  is  called.  It  is  not  clear  that 
they  always  undcrlland  themfelvcs  in  this ; 
but  liere  is  the  meaning  and  foundation  ot  the 
fancy. 

SCORPIONIS  FORCEPS,  tbiOaws  of 
the  Smfi9n,  A  term  under  which  Ptolemy» 
and  many  other  of  the  earlier  aftronomers,  as 
well  as  fome  of  the  later,  among  whom  is 
Copernicus,  have  fpoken  of  that  ff^n  in  the 
zodiac,  which  is,  by  the  guitrality  ot  writers, 
called  Libra.  We  may  fee,  by  this  little  in- 
flance,  what  would  have  been  the  elled  of 
new-naming  all  the  conflellations  according 
to  the  original  defigp  of  the  venerable  bodyj^ 
who,  being  offended  at  the  names  of  the  Rant 
and  die  BuU^  called  thole  conftellations  by 
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the  nime  of  St.  F«ter  und  St.  Andrew,  and 
nbf  for  carrying  up  die  twdvc  a^jofiles  into 
die  sodiac.  Scbilkr  has  improved  npon  bim^ 
and  new- named  all  the  heavens,  but  nabodf 
has  followed  them.  We  fee,  by  the  confii- 
ilon  occafioned  folcly  by  the  double  name  of 
this  one  fign,  an  inlinite  deal  of  perplexity 
would  have  followed  the  altering  them 
all ;  for,  at  prefent,  men  fierce  know  what 
lihef  are  laying  to  one  MK>dbw»  when  onefid- 
lowi  PtolMnyandCopemicua,  and  tlie  other 
iJie  veft  of     aftninomical  wrilen. 

The  occaiion  of  dris  diverltty  of  names  for 
^e  Gonftellauion>  now  called  Libra^  is,  that, 
origlnany,  there  were  but  eleven  conftella- 
tions  to  the  twelve  divifions  of  the  zodiac.  In 
order  to  a  conilcllation  to  every  divifion,  or 
fignof  this  circle,  they  propofed,  very  early, 
in  die  iu4Huveuient  of  diii  fiiidy»  to  letiefich 
Sceipion»  which,  at  dus  dme^  oocnpied 
ihc  ipaee  of  tero  figni^  and  to  place,  in  llttt 
fUviiioa  where  his  claws  had  been  put,  the 
£gain  of  Julius  Caefiir  hokUng  a  balance  in  his 
hand,  as  we  fee  him  in  feveral  of  thn  en- 
graved gems  of  the  aniiciits,  :irid  on  U>mc  bals- 
reltcfs.  This  was  done  at  once,  but  it  was 
not  at  once  allowed.  W  c,  in  general,  now 
oUow,  however,  of  die  Lihra*  and  die  claws 
«f  die  Sootpion  are  cut  off. 

SCOURGE.  A  name  by  whtch  cnthufiafti- 
cal  people  ha',  e  called  the  conitellatlon  Coma 
Berenices,  or  Berenice's  Hair.  Schiller,  and 
his  followers,  unwilling  to  have  any  old  or 
new  oonflellation  in  any  but  hot/  biftory, 
will  have  diis»  whidi  Coium  intended  to  ex^ 
pn&  a  lodt  of  hair»  to  be  die  lboui]ge  with 
which  our  Saviour  was  puniflic  J  ;  others  make 
it  Abfalom's  famouabead  of  hair ;  and  others, 
that  of  Sampfon*  widi  nAich  he  loft  his 
iliengjEh. 

SEA-CALF,  iW.  OmofdieAiabiaii 
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mMaOonit  il  ibnda  tn  the  pbceof  Aa* 
diomeda*  The  Andiidns  wne  feriddden, 
their  valigpoa^  to  draw 
they  diexefore  did 


SEA-GOAT.  A  name  by  which 
have  called  the  conftellation  Capriavn,  from 
its  being,  in  the  upper  part  onlyi  a  goat*  in  tho 
lower»  a  hflk 


SEASONS.  TlviRRMaicrtMdedw 
year  into  feur  leiibos,  butthef  dondCooene 
tfaeleexaAly  aaodMr  people  icckondieai,  to 

make  die  fame  periods,  which  di^nguHhedl 
them,  to  mark  alfo  certain  Umirheyt  puiiide 

of  the  fun's  motion  }  they  count  them  frwntho 
days  of  the  tropics,  and  the  two  ibtions  of  the 
fun  at  the  equator.  The  Jprinc  they  bc^in  21 
the  tentli  of  March,  tl)e  day  in  wh^ch  thf  iun't 
place  is,  for  dicfirft  dOK  in  the  year,  in  the 
equator,  'li  rm  TThhrfi  Mi  dimid  nbniiio  le 
in  die  ciekflial  eqMfor.  ThefioHBerili^ 
begin  on  the  elevendi  of  Jmt^  wlieitteai.  m 
his  greateft  declination  nordi,  or  the  tropic  ai 
Cancer.  The  autumn  they  he^A  00  the 
twelfdi  day  of  September,  the  d«y  on  whtck 
his  place  is  again  at  the  equator,  an<i  his  di- 
urnal motion  in  the  crlc!li.d  equator  ;  and  the 
winter  on  the  eleventh  of  J^eceniber,  the  day 
on  which  bis  phneia  at  du  £utheft  point  of 
decBnadonfeiifli,  nod  hi 
<2al]cd  die  ttopic  of  Gaprioaitt. 


t 


SEBtJ.  A  name  bjr  wMch 

love  uncommon  words,  have  called  the 
ftellion  Lupus ;  it  is  one  of  its  Arabic  names, 

and  the  word,  In  that  language,  figrufies,  at 
large,  a  wild  heart,  and  not  partiailsrly  2 
wolf.  This  is  confon.-uit  with  the  cuftom  oi 
the  other  nations,  for  it  was  not  at  iirft  adkd 

twidf. 
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-  tiECHEZ.  A  name  bjr  which  (bone,  who 
are  food  «f  i|Oufiul  words,  call  the  planet 
Mercury ;  it  is  one  of  the  Egyptian  names  of 
that  planet,  and  is,  by  fomc,  fuppofcd  to  he 
only  another  name  for  Sefac.  Others  make 
it  fignify  aii  aucadiru.  I'his  is  »  very  likely 
meaning,  becaufe  we  iind«  k)  miny  other lan- 
^u4ges,  this  pi«i»c  is  called  by  a|aiC9»  liK 
figfttficaliMof  whiclk  i<  Ae  fave^  «nd  tb^  <^ 
oioa  of  ihi*  AamlKabeti«  lbc]deaaat> 
taodant  on  the  fun,  or  fo  ^niKhwucrto  him 
tte  a)i  thf  tlhffr  plaocta. 

SECOND,  Confidered  a?  a  meafurc  of 
fpacc,  is  the  fixtieth  part  of  a  minute,  which 
minute  is  t^c  iixtieth  part  of  a  degree,  which 
degfrec  is  tbe  diice  huodttd  aad  fijoieA  pact  €if 
x'dtdti  dietliirdia  afixdethpfiitofthe  le- 
coiad,  and  fi)  w.  SuCikclm.  * 

$i$CONDARiES,  or  Sbcondary  Cir- 
cles. A  term  ufed  to  exprels  certain  circles 
drawn  in  the  fphere  of  the  heavens  from  any 
given  pl'i<^'^  >  as  to  interfcctone  another  in 
the  vertical  points,  or  in  the  zenith  and  nadir 
of  the  place :  thefe  are  called  veittcal  circles^ 
€^  fziipiUha.  When  ^hey  are  called  lecoii- 
iS^Ltamhama  is  iuiderflood»  and  tt 
it  to  caQ  them  (pcondarlcs  of  (he  ho- 
flSon  }  for  any  great  circles,  that  are  drawn 
through  the  poks  of  another  great  circtf.-,  arc 
called  fccondaries  to  it.  As  many  of  theie 
imaginary  circles  as  we  plcafc  may  be  drawn 
through  any  part  of  the  fphere,  and,  provided 
they  all  interfe£l  one  another  at  the  poles  of 
4w  haam,  they  will  all  be  vertical  ctidesy 
ftooodaiyckdesy  and  aztmuthS}  (for  Ae  terms 
9g»  fyuuxpaioiiu)  to  that  horizon.  In  aider 
dMtvfora  a>  underAaod  properly  what  are 
4l<eliBGondary  ciickb  we  ihould  £iift  confider 
die  primary. 

Xbt  iMciziopt  oa  which  ^  thclc  aiimuths 
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are  dependant,  is  then  a  gre^  circle  of  the 
fphere,  the  plane  of  which  is  fuppofed  to  palf 
through  that  point  on  th?  earth's  fphcrical  fur- 
face,  where  the  pcrlon  Itands,  and  extended 
every  way  to  the  region  of  the  ftarry  heavens  } 
or,  it  is  a  great  curcle  of  thm  nature,  ±i.  plar^ 
of  which  paCes  through  the  ceitfre  of  the  eartj) 
paraDsl  to  tbe  point  of  tkis  aartt^raliiifiKt  on 
which  th«  tkHvyft  ftands*  TkeSt  m/^  feem 
to  make  tw^  diffeifQt  MifliH  but*  io» 
fpea  to  the  heavens,  thcgr  «it  tlw  Smm^  for 
they  coincide ;  they  are,  however,  difierent 
in  name,  the  one  being  called  the  fenfible,  th« 
other  tlie  rational  1. orison.  There  is  alfjj 
another  epitiiec  uled  ui  ipeaking  of  the  ho- 
rizon, that  is,  the  vi$ble  horizoiu .  This  and 
the  xcft  are  to  be  ciptain»4  bafoi«.wa  proce^ 
on  tbe  «qjilic«tio«  of  tlule  Mos*  wdiicfa  i]e? 
inanil  yiwrifff  that  are  danendant  on  this  of 
horizon. 

The  vifible  horizon  then  is  that  part  of  |bv 
earth's  furfacc  which  is  to  be  feen  a<t  one  view, 
or  from  any  one  place.  This  is  iuiallet 
when  the  oblcrver  Hands  on  the  ground,  than 
when  he  is  on  a  tower  or  church,  or  any 
other  elevation,  as  it  is  a  greater  circle  whea 
tefm  from  an  hill  than  a  plane }  and  tiie  0C« 
cafion  of  this  is  the  earth's  <pavexity»  ifiorc 
of  a  convex  furfacc,  of  any  kind«  coming  in 
view  from  the  elevation  than  iirom  a  plane. 

The  fenfible  horizon  is  not  a  view  limited 
to  a  little  part  of  the  fuifacc  of  this  globe, 
but  is  an  rxitnt  fo  great,  that  the  whole  globe 
of  the  eaith  is,  in  itielf,  a  point,  or  thing  of 
no  higneis,  or  confideration,  iji  the  oompa* 
rifim.  If  the  plans  flone,  onwbichlibttd 
on  a  pavoBenty  be  conceived  to  be  extended 
every  way  to  die  ftarry  region  of  tbeheavens» 
it  would  be  the  mark  of  my  fenuble  horizon, 
for  the  horizon  is  not  a  fixed  circle,  but  is 
different  to  the  perfon  who  iftaads  on  a  differ*  . 
(>QI  pact  of  the  globe. 
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The  mtioiMl  liorizon,  SagXiy^  is  a  circle 

extended  to  the  ftarry  heavens,  in  manner  of 
the  other,  but  whofe  plant  ,  infl  ,  u!  of  p  if^m  j 
throu2;h  tlic  point  of  iht-  earth's  h'.rtace,  on 
which  the  obiervcr  flands,  pallcs  through  the 
centre  of  the  earth  parallel  to  that  plane,  md 
is  To  continued. 

NowtbeffinftnoftiieMftby  uidiiiecaitne 
of  it,  .being  remole  hy  a  vaft  multitude  of 
miles  ftoin  one  anotlier,  it  mig^  beiiippoftdy 
liiat  die  fenfible  and  the  rational  horison,  at 
the  ftarry  heavens,  would  be  alfo  two  very 
dlftant  circle?,  but,  when  we  imagine  that  wc 
do  not  properly  conceive  the  tmmenfe  diitancc 
©f  the  fixed  flars,  this  is  fo  great,  that  thefc 
two  circles,  with  refpecl  to  our  view,  coincide, 
end  make  only  one  dieie ;  end  this  is  indeed 
alfb  e  natural  coniequenceof  what  was  before 
obferved,  that  die  earth  itlHf  is  but  a  poin^ 
or  diing  of  no  confideration,  widi  idped  to 
the  fphere  of  the  heayens. 

^Vhrn  aftronomcrs  fpeak  of  the  horizon, 
however,  in  general  terms,  they  are  always  to 
be  fuppofcd  to  mean  the  rational  horizon,  for 
they  keep  up  to  the  diilmdion,  and  whenev  er 
they  intend  to  fpeak  of  the. fenfible  horizon, 
duymake  the  diftin^on  hy  ufing  that  term. 

In  order  to  undeiftandchedivifions^ch 
die  fecondaiy  circles  make  in.die  hravensy  tt 
isneceflaiy  to  underfbnd  diat  made  by  dieir 
primary,  or  by  the  horizon^  We  are  to  un- 
derfland  then,  that  2  p;rc3t  circle  of  the  fphcrc, 
'  whofc  plane  cuts  the  point  of  the  I'lirface  of 
the  earth  on  which  the  obiervcr  fhmds,  or  a 
great  circle,  whofe  plane  pallls  through  the 
centre  of  the  earth  parallel  to  it,  divides  the 
heavens  into  two  hemilpheMs,  which,  from 
dieir  ficuation  and  drcumftanccs,  are  called 
fometimes  die  upper  and  lower  heoii^ete, 
and  fometimes  die  vifible  and  invifiblc  hemi- 
fphcrc.  The  upper,  or  vifible  hemifphere,  is 
that  half  of  the  heavens  which  is  above  the 


horizon,  whether  we  mean 'die  fenfible  or  the 
rational  horizon,  for  they  ntf  in  effe^l,  tim 
fi-tme  thin;*  ;  and  the  lower,  or  invifible  he- 
mifphere, is  that  half  of  the  heavens  whjdai 
is  below  the  horizon.  All  tlie  others  in  the 
upper  are  confcquenily  to  be  fecn  by  the  per- 
fon  whofe  horizon  it  b  that  divides  the  fphere, 
and  all  the  flan,  that  are  in  the  lower  beaa- 
fphere,  aie  tovtfible  to  him.  ThelenasaMi 
above  the  horizon,  and  below  the  Hririrftnj 
are  ufed  to  expre&,  the  firft,  all  thofe  fiaia 
which  are  feen  in  this  place,  and  the  other, 
nil  thofe  which  are  hid,  or  are  in  the  loWtT, 
or  invilibie  hcmilphere. 

It  has  been  obferved,  that  every  part  of  rh? 
earth's  furface  has  a  different  horizon,  aiKi 
this,  as  it  is  evident  from  obfcrvation,  is  a 
proof  of  the  earth's  being  round ;  (or  d  the 
earth  wece  a  great  plane,  or  fiat,  the  haci- 
xon  of  all  places  woidd  be  die  fiune  1  but 
wherefoever  the  obfervtr  ftmds,  that  code 
which  is  his  horizon,  or  is  thehoriion  of  that 
place  vrhere  he  (bnds,  being  a  gieat  ctrde  of 
the  heavens,  dividing  II  Into  two  paits,  it 
divides,  in  the  fame  manner,  every  great 
circle  of  that  fphere  which  is  interfected  by  it. 
And  as  every  horizon  niuft  have  its  two  poks, 
which  are  the  point  dire^  over  the  obferver's 
head,  and  die  pobt  dueaiy  under  his  ftei^ 
Vidiidi  are  caUed  the  senidi  and  die  nafir ; 
thefe,  notwithibmding  that  they  diey  are  Af- 
ferent in  every  place,  yet  are  in  every  place 
the  two  points  at  which  all  thofe  circles, 
which  are  called  azimuths,  or  verticals,  or, 
according  to  the  term  here  to  be  cxpli:ncd, 
fecondary  circles  of  the  horizon,  do  ioteriicct 
each  other. 

The  great  ' ttfe  of  thefe  fecondary  drdes;, 
which  after  what  has  been  iaid  of  the  hori- 
zon, and  of  dieir  fituadon,  widi  reiped  C» 
it,  will  be  perfc&ly  underftood,  is  to  mCS^ 
fure  the  altitude  of  any  point  of  die  beiVen 
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mhove  the  horizon,  or  tu  depiefflon  bdow 
Che  horizon,  or  to  give  the  akknde  of  aoy  of 
the  heavenly  bodies  by  meafa^finteaUdidei 
mn  divided  bgr  certain  nimber  of  degraes. 
•jfrrriilg  m  coke  of  neefinc*  Thas,  if  we 
tisve  eocsiion  to  mcftltue  ikfi  MoiAt  of  «ay 
^Kilitt  tn  the  viHble  bemiTpbere,  we  know, 
tiM*  its  altitade  iei  the  arc  of  a  fccondary,  or 
vertical  circk,  or  the  arc  of  zn  azimuth,  in- 
terledicd  bttwecH  that  point  and  the  horizon. 
J£^  for  uiiknce,  it  be  required  to  know  what 
ia  the  hei^t  of  a  ikr  ebaro  the  faarixon,  we 
«nto  imagine  one  (ifllicfeftQOQdaiyciKlatt 
drwmintbeljphefelbMto  pafi  throiig^  the 
£tMi  i^ieathieis-doae^  ilie  ifar  and  tlit  lio- 
jriaoPs  when  it  is  cut  by  that  circle,  are  two 
^points,  the  diftancc  between  which,  reduced 
tto  the  meafure  of  a  circle,  jrr.  cs  ilic  hci^^ht  of 
that  ftar.    The  arc  of  thdt  Iccondary  circle, 
between  the  ilar  and  the  horiz.on,  is  found, 
by  meafure,  to  contain  ib  many  degrees  |  and 
lb  many  degrees  are  die  altitude  of  tiie  i^. 
This  admeidiireniait  is  made^  with  great  fa- 
cility, by  means  of  a  circle,  or  part  of  a  circle, 
divided  into  three  hundred  and  fixty  degrees, 
for,  if  this  be  fufpendcd  in  fuch  a  manner, 
that  the  plane  of  it  is  perpendicular  to  the  ho- 
rizon, or  diameter  acrofs  it,  it  wiU  reprefent 
the  horizon,  and,  on  turning  the  circle  to 
Ifhat,  the  plane  of  it  beii^  continued  up  to  the 
heavens,  would  pa6  dirough  a  fiar,  the  edge 
uriU  reprefent  a  vertical,  or  lecondary  cirdc, 
ikaiam  through  the  ftar  and  the  horizon,  and 
4»nfequ«ndy,  on  placing  a  ruler,  or  ihait 
piece  of  any  thing,  fo  that  the  ftar  may  be 
fcen  along  it  from  the  centre  of  the  circle, 
and  the  number  of  degrees  that  are  ii)tercepted 
between  the  ruler  and  the  dLtmttcr,  which 
repre(ents  the  horiawn,  Wiii  ihew,  on  the  fi- 
gures maifad  onMie  edge,  how  many  degrees 
that  flar  is  above  the  horison*  NoiMng  can 
be  Jo  6miliar  as  this  method  of  meafuring, 
.Voi.1. 


nor  c4n  any  thi^^  be  n^^re  certain.  Indeed 
a  circle,  nor  diclulf  «ciicle,  is  notneceflary, 
fir  »  iiMirth  of  (ws^  thaft  is,  what  is  ufually 
called  a  quadrant,  is  enough  for  all  poffible 

occafions,  feeing  that  contains  ninety  degrees^ 
and  the  fpace,  in  whtdi.any  thing  is  to  be 
mf:ifured,  contains  no  more,  for  the  zenith 
bcmg  a  fixed  pouit,  and  the  horizon  a  fixed 
point,  and  their  diflancu  froin  one  r^nother  be- 
ing only  ninety  degrees,  or  a  c^uadranc  of  a 
cilde,  jdicie  cm  be  nothing  to  be  meafured 
but  what  falls  within  that  height. 

TfcfB  duadsiQt.ilb  lliis  jN^fle,  the  in^ 
ftrument  of  meafuring  the  altitudes  of  the 
heavenly  bodies,  and  as  thcfe  altitudes  are  all 
meafured  upon  fecondaty  circles,  and  thefe 
circles  interfe^  one  another  at  the  z.enUh, 
which  is  only  ninety  degrees  above  the  ho- 
rizon, a  larger  quiuitity  ef  the  inilrument 
would  be  only  an  enomhrance,  and  this  an- 
fweis  all  poiB^e  purpoA^.  The  ftari  wBofe  al- 
titude  b  to  betalKn,  is  to  he  viewed  along  the 
edge  of  tbis,quadcant,etditr  through  plain,  or 
telefcopic  fights.  The  plain  fights  arc  only  op- 
pofitc  holes,  pierced  in  plates  of  br.ifs,  through 
which  thr  ftar  Is  to  be  kcix.  The  telefcopic 
fights  arc  riiuch  more  accurate  and  n«rc,  they 
are  made  in  manner  of  a  tdeicope  of  (he  or- 
dinary rcfraiSling  kind,  and,  for  the  gceatt^r 
pfeoilion,  the  &r  is  not  only  expected  to  be 
feen  through  idut  tdefcope,  but  dMqpeace  a 
couple  of  haiia  drawn  aGrals>the  ^^glals,  fo 
as  to  intcxfoft  one  another  at  the  centre  of  it, 
and  the  exaffc  admeafuremcnt  is  taken  when 
the  ftar  is  at  the  point  of  their  croifing  one 
another.  In  taking  nice  obfcrvations,  an  in- 
ffrnmcnt  of  a  large  radius  Is  neccfTaiy,  thatihe 
diviUon  nia  v  be  mto  fm-Uer  parts.  Ju  this 
cafe,  to  avoid  the  encumbrance  of  an  un« 
wieldy  inftniinent,  they  make  a  (mailer  part 
of  adrcle  duui  a  quadrant  forve  the  puipofe  ; 
for  fince.a  quadrant  is  9II  ttfat  can  poffibly  be 
S  f  f  ncceflary 
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Jieceflary  on  any  occafion,  as  ninety  diegrees 

i;;  all  that  i?  bctuTcn  the  horiron  and  zenith, 
much  lefs  th.m  a  quadrant  is  ?.U  thrst  can  be 
jirceffarv  on  moft  cccalions,  and  accordingly 
ihcy  mukc  the  inltrument  equal  only  to  a  iixth, 
or  an  dghth  of  a  cirde  j  tins  Ibey  call,  in  Ac 
foft  cafe,  a  factam,  andy  in  tbe  other,  an 
odant;  and,  in  conftqiiance  of  t&efinaUer 
number  of  ilegrees  it  contains  on  a  limb  of 
^at  extent,  ihcfe  may  be  divided  into  a 
grenter  number  of  portions.  Thus  the  I'maller 
part  of  a  circle,  (the  inrtrument  contains  the 
greater)  is  naturally  the  accuracy  of  the  di- 
vifion. 

sections;  Cam.  Figaia  mndiB  by  a 
plane  paffing  tfarangjh  all*  or  part  of  die  fidea 

of  the  cone.   The  cur\'e  line,  defcribed  upon 

the  furface  of  the  plane  by  the  cone,  is  a  conic 
fc£lion.  It  is  eafy  to  fee  thcfe  muft  differ 
greatly  according  to  the  circuniflnnccs ;  if  the 
plane  pais  m  n  daei^tion  perpcndLcuiar  to  the 
ancis  of  Ihe  cone,  and  cut  through  aU  its  fides, 
thefedionmiiftbeaGirclei  if  the  plane  be 
inclined  to  the  axis,  and  cnt  thioi^  aU  the 
fides  in  this  direction,  the  fedion  u  an  eHtpfis } 
if  the  cone  be  cut  through  by  a  plane,  to 
which  one  of  the  fides  of  the  cone  is  parallel, 
the  fcclion  is  a  par:ibola  ;  if  it  be  cut  through 
hv  3  plane,  to  wluch  one  of  the  fides  is  m- 
cancd,  the  fechon  is  an  hyperbola.  1  hefe 
are  the  conic  iisfiaons  re£^d  to  by  aftro- 
jiooen.  * 

Section,  Cemnm  im  PUmeu  The 
rig^  line  in  which  any  two  planes,  which  are 
not  parallel,  and  are  extended,  do  interfe^l 
each  other,  is  called  their  common  feSoon, 
Sa  Plan£. 

SEDES  REGIA.  A  name  for  the  con- 
fieUation  Ca£opciaj  it  is  one  of  Uic  old 


s  E 

Latin  names,  and  exprdlcs  the  feat^  inftcal 
of  the  pcrfon  fitting.  Caffiopeia  waaa^ueeoB 
and  tbi&  her  throne, 

SEMICIRCLE,  the  Hair  of  a  C/rcV. 
a  lirait  line  be  drawn  irom  one  part  or  the 
dreumfefaice  of  a  dvcle,  and  continued  ta 
the  drcumferenoe  on  the  oppofite  part,  paft 
ing,  in  its  way,  tinongli  die  ocoiR  of  die 
circle,  this  fifidea  tl»  drde  into  tiro  hahai 
thefe  halves  are  called  femicirdes,  and  the 
line,  which  divides  the  dffde  lom  tiieft^  m 
diameter.  ^«rCimci.s. 

SEMIDIAME'i  ER  of  a  Circk.  ExprefTc^ 
a  ftrait  line  drawn  from  any  part  of  the  cir- 
cumference ot  a  circle  to  the  centre  oi  the 
cirde,  andthere  flopped.  Thia  b  aMb  called 
a  radint  of  a  cirde^  and  It  ia  equal  if  made 
from  whaterer  part  of  the  fiune  cirde.  Sk 
CiircL>» 

SEMO.  A  name  hj  wfcidi  /bme,  wfio 
are  fond  of  uncommon  words,  call  the  planet 
Mr-c'.ir/.  It  is  ufed  by  fome  of  the  Latin 
writt-rs,  and  fcems  to  have  been  given  to 
the  planet  becaufe  of  its  being  the  ioweff, 
or  neareft  to  the  fun  of  all  the  planets,  as  the 
andents  had  a  of  calling  dieitibanfinaiey 
or  lower  ddti«i»  Dd  Scmones. 

S£NGI,«r  AlSehgi.  A  name  by  which 
fonie»  who  ace  fond  of  uncoounoa  woid^ 
have  called  dieconfldbdon  Lyra,  oronlythe 
great  ftar  iadiat  canftdlation,  caUed  Ludda 

Lyrz.  It  ia  cm  of  the  Arabic  names  of  that 
conftellation,  and  is  derived  from  the  Perfup 
name  Ciengle,  an  harp.  From  this  alfo  comes 
the  barbarous  word  Sangue  for  the  fame  con- 
(Idlation,  as  Aiobore  ior  Al  Lura. 


Digitized  by  Google 


S  E 


'  '^MSIBLE  HOmZON.  A  turn  iiTed 
by  aftranomers  bjr  way  of  diftin^Kon  from  the 
rational.  The  fenfible  liorizon  is  that  circle 
\vhich  is  extended  every  way  to  the  heavens, 
"Snd  has  its  plane  paflin^  rliroii^h  tbr  point  of 
t1ic  earth's  futface  on  which  the  obk-rver 
ftands.  The  rational  horizon,  on  the  con- 
trary, has  its  plane  pafiing  through,  not  that 
fpot,but  the  centre  of  tbetarth,  paralldvith 
file  (dace  wiwre  the  poibii'ftaiMb.  The  ra- 
lioBal  boRMn  U  what  people  prindpdly  icfer 
«o»  who  ide  tfaetecmlioriioii  fimply*  in  aftro- 
jioiiiy* 

SEPHlNA,  cr  At  Sephiva.  A  name 
fcy  which  fomc,  who  arc  fond  of  uncommon 
words,  call  the  conftcUation  Argo,  or  the 
Ship  i  this  is  one  of  its  Arabic  names,  and 
it  exprefsly  figniiies  a  ihip»  and,  in  the  fiune 
language,  it  ia  called  Merab,  a  void  which 
does  not  Sffify  a  (hip,  but  a  coach  and  a 
chariot,  and  we  find  it  alfo  called  a  cbarioty 
6r  chariot  of  the  fea,  by  the  Greeka. 

SEPTEMTRIONF.S.  It  is  plain  from 
what  we  meet  with  in  the  oldeft  authors, 
who  have  at  ati  treated  of  aftronomy,  that 
the  Septemtrionea  wemvalled  by  the  name  of 
idle  Bear.  W«  nuiy,  in  fine  <teg^y  coiled 
this  ffom  the  vmy  nanus  of  AiAunts,  wbidi 
)t  evidendy  ofGreck  origin,  and  is  mentioned 
;  liy  Hcfiod,  and  all  dw  old  wtiters,  in  luch  a 
manner,  as  to  confirm  this  opinion.  Homer 
alludes  to  the  Greeks  uftng  it  for  their  direc- 
tion in  failing  i  but  Hefiod  is  filent  as  to  that 
particular  i  perhaps  Homer  fpcaks  of  the 
knowledge  of  his  own  time,  not  of  diat  he 
wrote  of.' 

SEPULCHRE^  «r  tbe  Holy  Sepuichrs* 
,k  name  of  one  of  the  northern  conftellations, 
or  ^  what  has  been  made  a  codtelladon,  by- 


tho(e  who  tte  h  fbnd  of  gtving  Chriflian 

names,  and  Chriflian  forms,  to  them  all. 
Schickard  had  gone  fo  far  as  to  banifh  the 
Pagan  appellation,  Andromeda,  out  of  the 
catalogues  of  the  ikies,  and  to  put  the  fcnp- 
turcnamcof  Abigail  in  the  place  ;  but  Schiller 
was  not  to  be  fo  contented ;  he  has  new 
modelled  tbe  iMe  conOeBation.  The  fi- 
gure whidi  be  putt  in  tbe  place  of  Andnn 
nieda»  ia  duit  of  a  ftpuldiiey  and  thb 
nameof  it; 

SERPENSjtbeSrjfmt.  Oneof  dieconfiel- 
l<<tions  of  the  northern  hemifphere  ;  it  is  one  of 
the  torty-ei^lu  old  ones,  or  thole  which  are 
mentioned  by  all  the  antient  aftronoiiicrs,  and 
were  delivered  from  the  Egyptians  to  tiic 
Gfedn*  The  Seipent  u  a  conffleilatioa  of 
ctMifiilenble  extent*  and  comprehends  a  great 
many  ftan»  and  lereral  of  diem  of  confider- 
able  flze. 

It  b  reprcfentcd  in  the  fchemes  of  the  hea- 
vens as  a  fhake,  of  enormous  length,  placed 
between  the  legs  of  Ophiucus,  and  extend- 
ing to  a  great  length  before  and  behind  him* 
The  body  is  reprefented  not  ftrait,  but  unth 
a  number  of  convoludons,  and  there  is  one 
twift,  or  circular  Cnm^  toward  die  tail ;  the 
head  h  drawn  Ibmewfaat  naturally  with  hair, 
and  the  mouth  is  opeD)  the  head  almofl  ere^ 
with  refped  to  the  greater  part  of  the  body. 

The  conflellations  near  the  Serpent  arc 
Op^iurus,  Hercules,  Libra,  Scorpio,  Sagit- 
tary,  and  at  a  greater  dillance  the  kg  of 
Bootes,  and  the  Eagle.  Ophiucus  ftands 
acrofs  the  middle  of  its  body,  and  has  hold  of 
It  with  each  band  |  tiie  head  of  Hercules  In 
very  near  its  head,  and  die  axni»  whidi  holds 
bis  dub^  atmoA  dole  to  itj  a  part  of  it» 
body»  at  about  a  fourth  of  its  lei^jdi  from  the 
head,  almoft  touches  the  extremity  of  the 
beam  of  Libra,  and  the  reft  of  the  body  runs, 
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in  fome  nwafutc,  panjkt  with  Scoiplo  wA  f  The  Sttpsnt  1117,  m  ime  4qpce,4e 
Sa^ttary,  being  between  the  legs  of  Opfiiu-  I  looked  upon  as  a  part  of  tiw  oooftelUdoii 

Ophiucus,  and  it  is,  in  general,  confidefed 
as  fuch,  being  called  Serpens  Ophiuci,  or 
Serpentarii ;  fo  that  the  Ceveral  fables,  which 
the  Greclcs  have  dcvifcd  for  aicertaining  the 
hiftory  of  that  coailellation,  are  applicable, 
in  the  fiune  manner,  to  thiii  thefe  may  be 

^ under  die  head  of  tint  OQiiflelkiciQfi.  la 
gMenI,  ibme  hatve  luppofed  it  to  be  one  «f 
Triptolemus's  dragons,  which  Carnabos  killed, 
and  others,  the  Serpent  of  the  river  S^ari% 
deftroycd  by  Hercules.  The  Greets  have 
afcribcd  its  origin  to  thefc,  and  fcveral  other 
exploits  of  the  heroes  of  their  hiilory,  but  it 
is  of  uo  iclation  to  any  of  them.  The  Ser- 
pent is  as  certainly,  as  the  figns  of  the  zo> 
diac,  of  Egyptian  origin,  and  we  know  not 
wfaatlhey  jncant  bf  it,  anf  more  than  hf 
the  Goat,  and  her  kids,  in  the  anns  of  ifadr 
Amiga. 

Serpent,  CretiketL  A  name  by  which 
the  author  of  the  book  of  Job  has  mentioned 
one  of  tlie  conftellat^ms,  for  thk&  is  certainly 
the  caie,  aUhoughthe  diiOnda  of  many  com- 
meataton,  and  the  oUBnacy  of  othos,  10 
fay  nodung  of  the  ig^uvanoe  of  fixne,  wIm 
have  dared  to  attempt  fuch  an  office*  have 
queflioned  it,  and  ^vendi&rentimeiprcta- 
tions  to  the  paflage.  The  word  art,  Whcfi 
fp  'trit  beauttjud,  or  ommunttd  thi  h^ff^m^  ani 
whofe  hand  has  formed  the  Croohd  6erpmt. 

Some  of  thote  who  have  attempted  to  ex- 
plain this  pafiage,  have  ima^ned,  that  thcie 
was  00  flMMoejntant  by  it,  dun  die  Seipetf 
of  our  fields  and  hedges)  and  indeed  then 
might  be  fome  meaning  made  out,  thoi^ 
many  have  dieted  it,  in  this  fenfe,  hf  cen- 
(Idering  it  as  an  expreffion  of  the  power  of 
God,  in  creating  the  grcateft,  as  well  a?  the 
icail  of  thii)g$i  it  is  he  who  iooocd  the  c-x- 

pao^s 


cos  i  die  tip  of  its  tail  comes  very  near  one 
of  the  wings  of  the  Eagle,  and  its  head  i?  not 
far  from  Bootci-,  coming  almoft  dofe  up  to 
the  Northern  Crown.  Many  of  the  animals 
of  the  heavens  are  very  bad  repreft- ntations  of 
thofe  on  earth,  but  that  is  not  the  cafe  widi 
this  figure  of  the  Serpent,  excepting  ft*  die 
hkuTtieft  about  die  head,  dM  %um  ia  wf 
like  thatofaferpent^  and  its  pofture  natu- 
.xal,  when  we  fuppofc  it  ftruggling  ag^inft 
Me,  in  whofe  hands  it  is  graljped. 

The  andenb  counted  eighteen  (brs  in  the 
Serpent.  Hrppardius,  who  made  the  Hrlt 
catt>!ogue  that  ever  was  taken  of  them,  we 
ar-  told,  allowed  fo  many,  and  Ptolemy,  his 
faithful  follower  in  all  things,  has  fet  down 
the  fame  number.  TfdM>  has  mdaoed  dw 
number  to  dditeen,  bat  It  I1M,  IhMe  his  dme, 
been  raifed  to  more  than  itsori^nal  flandard } 
Hevdios  counlsd  twenty-two  ftars  in  it,  and 
our  accurate  and  •excellptit  Flamftead  has 
marked  down  fixty-fourj  of  thelc  there  is 
not  fo  much  as  one  ftar,  cither  of  the  firft  or 
the  fecond  magnitude,  but  thofe  of  the  third 
make  a  veiy  om^picuoiis  figoie  in  the  hea« 
yens,  and  of  thefe  thfeie  am  mom  than  in  an^ 
conftellation  of  Idle  fame  extent,  the  reft  are 
of  fmaller  face,  hot  not,  in  general,  of  the 
fmalleft  ;  they  are  diftnbutcd  very  regularly 
over  the  body,  and  ind^l  a  ferpcnt  was  a 
happy  figure  for  this  purpofc,  becaufe  it 
could  be  turned  and  wound  about  fo  ai»  to 
leceive  them.  Theee  am  feven  or-ei^  con- 
lidenMe  ones  about  the  head,  between  that, 
and  the  .part  of  die  bodjr  which  toudies 
Ophivcus,  there  are  feveial  running  in  a 
double,  and  fometimes  in  a  iingle  line,  and 
the  tip  of  the  tail  is  marked  by  a  bright  one. 
'I  be  conftcllation  is,  upon  the  whole,  as 
well  determiood  as  aiy  in  the  hoavens. 
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f9mit  of  the  beavenfi,  and  it  Is  he  who  ci«ated 
the  mcan^fl  reptile  of  the  earth  ;  this,  thougii 
not  hit  upon  by  thofe  whu  favour  the  opinioa 
,«£  the  word  Serpent,  being  placed,  in  its  li- 
tml  newii^  jnj|^ be uadciftood as  fuchi 
ndiaderi  whm  vecMilUbrtheflttiuier» 
finequent  aiaoiig  t|ie  Hehvewi*  of  itfiag  a 
part  for  ibe  whole,  for  no  people  were  fo 
fond  of  that  figure,  it  will  ftand  in  the  fairer 
footing  of  credit ;  but  this  is  but  an  appear- 
ance.   The  whole  paflage  (hews,  that  the 
bcavtnb,  axul  oiUy  the  heavens,  were  in- 
tended, and  that  the  Sflipoiit  is  mowd  «i  «| 
•nuitot  of  dwlinfwts  lUs  efdude*  the 
tfpiile  of  tfaa  etrth  Snm  any  fliare  in  the 
OQUfidenitiOB}  befide,  the  epithet  crooked,  or 
tortuous,  for  that  Is  the  cxuSt  meaning  of 
the  Hebrew,  docs  not  abfolutcly  belong,  nor 
would  ha\'c  been  given  to,  the  creature  on 
that  occafion.    The  Serpent  of  the  earth  can 
twilt  iiicit  into  many  torms  at  pleafure  j  but 
it  is  not  therefore  to  be  called  crooked,  be- 
QWfp  it  b«s  a  poMcrof  oudcing  itielf  So,  Now 
in  tfaejfMyoit  tl^u  a  oonfidlation  which 
repident*  a  ferpent,  and  which  is  crooked, 
or  tortuous,  and  very  particularly  fo,  and 
which,  as  it  aUmgfS  retains  that  chara^er, 
may  be  very  propedy  tspniSed  by  that  epi- 
thet. 

If  wo  fuppofe,  that  the  book  of  Job 
was  writtui  by  Aioiei,  one  might,  indeed, 
wonder  to  he^  a  conftdlatio^  ipo)cai  of  fo 
early,  fince  the  ^Ueft  ori^  ig^ch  we  pre- 
tend of  the  coidlcllations,  is  much  later  than 
bia.tiqsei  but  it  is  idk,  nay,  it  isignor^t, 
fo  fuppofe  this  book  written  by  that  author  ; 
far  from  finding  any  fupj  ort  for  fuch  a  wild 
opinioa,  wc  fhall,  on  the  ftrifteft  enquiry, 
find  rcafon  to  believe  that  book  to  have  been 
written  only  about  two  ihoufand  three  huu- 
•dmd  yam  ago,  a  time  at  which  we  know 
•AeJOneju  were  acqmioScd  wth  ^e  cqnAclr 


lations,  andconfdqucntly  other  nations  oi^iIb 

nay,  ami  might  long  have  been,  for  thev  are 
not  lijokcn  of,  even  by  the  (.ai  lud  Ci recks, 
as  new  things,  but  mentioned  as  if  of  vety 
early  origin,  even  in  rcfpeft  of  them. 

The  author  of  the  book  of  Job  was  not  a 
great  deal  earlier  than  fome  of  chofc  Greeks 
who  ipoice  moft  freely  of  the  confleilations, 
and  be  might  therefore  very  naturally  fpcak 
of  ibeaa  :  nay»  me  liavo  pnof  enoii|gb»  that 
he  heeaafe  we  iod  he  didi  anl  il  ' 

we  could  doubt  whether  be  swanttbvnaaei 
the  €Sroafced  fieipentt  aa  Ihac  of  a  coofldla- 
tion,  or  not,  we  cannot  pretend  to  difpule 
his  having  meant  coniiellation^  by  tiie  Orion 
and  the  Pleiades,  which  he  alfo  mciuions, 
perhaps  by  diule  names  which  arc  interpreted 
Orion  and  Pleiades :  he  did  not  mean  what 
we  dp  b]r  thofe  words ;  nay,  certainly  thi» 
was  not  the  meaning,  but  yet  certainly  be 
meant  confteUatiMxqs,  and  fiidi  as  were  m<^ 
in  ufe  at  that  time  in  the  world,  and  moft 
confulted  in  agriculture  and  navigation, 

I  would  flM^e  it  a  point  in  a  tieatife  of 

aftronomy,  not  to  have  fuch  terms  relating 
to  the  fcience,  as  occur  in  thcfacrcd  writin-rs* 
unexplained.  We  have  puriutd  this  matter 
fo  fai  thcji  as  to  find,  that  the  autlior  of  this 
book  iTiigjiit  mean  a  conileljation,  fioce  he  has 
mentioned  other  confteHatigns,  and  that  he 
muft  mean  fiunrrhlng  tn  the  heavens^  finca  ho 
named  ^  Crooked  Serpent  as  an  ornament 
in  the  heavens.  We  £nd,  he  was  roojGfc 
likely  to  name  one  of  thole  conftellations 
which  men  moft  regarded,  fmcc  thofe  were 
molt  unJcrftood,  and  were  the  moft  ufeful. 
And  on  examining  fome  of  the  oldeil  writers, 
we  lhall  find  a  cooftcllation  under  the  name 
of  Anguis^  and  Lucidus  Anguis,  a  ferpcnt, 
and  «  Iwcidj  or  ibimng  feipent.  Now  this 
doiiblcdij  the  $upritt>  or  Crcoked  Ser- 

pcn^ 


Digitized  by 


S  E 

pent,  of  the  facred  wrl'cr  ;  for  thofp  who  have 
rrcntiom  d  it  have  done  fo,  in  refpcct  to  its 
b  '-.r:;  ot  ufc,  in  rcfiwct  to  the  hufbandmaji, 
and  ihe  failor. 

It  remr-ir^  only  to  fettle  which  of  two  Ser- 
pents that  there  ^rc  in  the  northern  hcml- 
fphcre,  and  we  ihail  have  explained  the 
pailage.  If  the  auilior  had  meant  d»t  of 
Ophiuctts,  he  wouU  Have  named  ibte  httnan 
figure  widi  it,  but  be  hat  not*  Theie  is  an- 
other oonfletlaiion  of  dib  figure  near  the  noith 
pole«  called  Draco  ;  this  is  a  ferpent,  and  a 
tortunu  f  rpeiit ;  and  there  is  all  the  mfon 
ill  the  world  to  believe  this  was  meant,  be- 
cauie  its  fituation  toward  the  pole  rendered  it 
very  ulbful  to  Tailors,  and  aU  agree>  that  id- 
lers did  obfer\'e  it. 

It  muft  be  confcfi'cd,  that  Homer  and  He- 
fiod,  who  mention  Syrius  and  Orion,  the 
Hyades,  the  Pleiades,  and  fome  other  of  the 
confldlations,  do  not  memioa  tUs  of  Dftaco  j 
hut  we  haVe  no  reafi>n  to  condude  from  Aat 
there  was  no  fudi  conftellation  in  dieir  time. 
*rbe  Greeks  themfelves  might  allow  it  a  place 
In  the  fphere»  and  yet  thefe  poets  mi^t  hap> 
pen  not  to  name  it ;  but  it  is  not  neccffary 
for  j'lftifvine  the  menn'tn^of  it  in  this  paflage, 
to  luppjlf,  t!i;it  tl^.c  Greeks  did  know  it. 
We  arc  Icnhble,  that  it  might  be  known  to 
thofe  people,  among  whom  the  author  of  the 
book  of  Job  wrote,  aldioug^  not  id  the 
Gicelu.  We  know  the  Greelcs  did  not  m- 
"vent  the  conflellations,  but  recehred  ihem 
Iran  the  Egyptians,  najr,  we  know  they  did 
not  receive  ihcm  all  at  once,  but  by  degrees, 
this,  therefore,  might  be  among  the  Eg)'p- 
tians,  while  the  Greeks  were  ignorant  of  it ; 
and  it  miiiht  be  familiar  to  the  Hebrews  be- 
fore they  took  it  into  their  fphere. 

Upon  the  whole,  diat  the  Crooked  Ser- 
'pent  of  the  book  of  Job  it  fiunething  in  the 
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heavens,  not  any  thing  tjpon  the  p-rth,  if 
certain,  fincc  it  is  brougiit  in  as  an  orna- 
ment to  the  heavens.  It  is  moft  likely,  th3t 
the  author,  on  this  occafion,  would  menuun 
a  conftellation,  the  moft  familiar  among 
(hofe  to  whom  he  wrote  j  and  his  intent  be* 
kig  to  exalt  €m  goodneft,  as  well  as  greai- 
nefs  of  God,  he  would  fix  upon  one  that  w» 
ufeful ;  thefe  reafons  all  lead  us  to  fuppo^ 
that  it  wp.s  th'-  Dragon  of  the  northern  hemi- 
fphcrc,  itvAt  he  meant  the  Draco,  as  we  call 
it  in  our  fphercsj  and  its  tortuous  figure  very 
well  confirms  it  by  the  epithet. 

Among  the  many  who  have  f"'**H«*  its 
meaning,  fiwie,  who  were  conlaous  thU  it 
miift  be  intended  to  exprefs  Ibmewhat  in  the 
heavens,  have  gMeiled  that  it  meant  the  flo> 
dtac,  but  that  is  not  tortuous,  fo  die  epithet 
dcOrovs  the  oninion  ;  others  have  imagined, 
that  It  meant  the  Milky  Way,  or  Via  T-ac^ca, 
but  this  dops  nor  by  any  means  rcprefent  a 
ferpent,  nor  was  ever  underflood  to  do  fo ; 
befide,  although  its  courile  in  the  heavens  is 
Hot  ftrai^  it  cannot  be  called  tortuous, 

SERPENTARIUS.  One  of  the  conftd- 
lations  of  the  northern  hemifphcrc,  called  by 
the  generality  of  writers,  Ophiucua.  Sa  tie 
article  Ophiucus. 

SESQUIALTERAL  RATIO.  When  of 

two  number?,  the  antecedent  contnins  juft 
once  and  an  half,  they  arc  faid  to  havealef- 
quialterate  ratio.   See  Ratio. 

SESQUrTERTIAL  RATIO.  When  an 
toteoedent  number,  or  quandtf ,  oontains  the 
confequent  numbery  juft  once  and  a  thuRl 
part,  they  are  &id  to  be  in  aftf^teitialralio» 
&u  Ratio. 

SEVEN  STARS.  A  common  denomi- 
nation of  die  conftellatiofi,  called,  by  aftmnoip 

men* 
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IM,  iliePI«ad».  Thehifioijoftliatcon- 
fldktioit,  and  die  difpofition  of  diefian  of 
winch  it  coitfifls»  have  been  already  gpvcn 
under  that  article,  but  there  is  yet  a  point  to 
be  confidered  with  relation  to  it,  which  has 
occafioned  much  difpute.  It  has  been  aflertcd 
by  fomc,  that  the  Pleiades  conlifts  oiiJy  of  fix 
ftars  ;  and  others  have  affirmed,  that  this  En- 
gliih  name  is  proper,  for  that  there  3xs  feven  , 
aady  bom  the  vnioua  opinions  of  writers  of 
dificRiie  times  oa  diis  fubjedl,  it  has  been 
conduded,  but  too  haflily,  by  lbaie>  that  the 
feventh  flar  of  dus  conftellation  was  one  of 
thofe  which  appear  and  difappear  at  times  in 
the  heavens,  and  which  have  thence  been 
called,  by  fome,  new  ftars,  and,  by  others, 
re-app.irLi.r  ft:us.    Thofe,  that  have  been 
called  by  that  name,  are  truly  hxcd  ftars,  but 
this  iemiih  of  die  Pleiades  is  not  of  the  num- 
ber. The  oonfleUation  does  indeed  confift  of 
a  very  great  number  of  Haia,  vifible  by  the 
affiftance  of  telefcopes,  in  the  place  of  the 
original  fix  or  feven.    Galileo,  foon  after  the 
invention  of  telefcopes,  counted  thirty-fix  in 
it,  of  which  he  h?.%  given  the  places  in  his 
NuncsuiSi(kreuSf  and  iili<.iwHrilsrpcaks  of  more 
than  fort)^  befide  the  fix  which  are  ken  in 
common  by  the  naked  eyej  fa  he  exprefies 
hiflifelf,  Ibr  he  adds»  diat  diefevendi  is  rarely 
fecn,  AAerUm>De  La  Hire,  of  the  French 
acadenys  in  the  memoirs  of  that  body  for  the 
year  1693,  mentions  fixty-four,  which  he 
difcovercd  in  the  courfe  of  an  obfervation  of 
the  paflage  of  the  moon  through  this  conftei- 
lation }  and  Maraldi,  in  the  memoirs  of  the 
lame  body  for  1708,  has  given  the  places  of 
fifty-fix  of  dicm.  But  all  thde  are  wholly 
Mfibk  to  the  naked  cye»  ewept  the  fix,  or 
the  ieven  (liehichlbever  die  number  is  to  be 
determined)  that  arc  ufually  fcen.  Thofe, 
who  fix  the  certain  number  to  fix,  and  make 
the  ftventh  one  of  the  new^  or  le^appareot  I 
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ftars,  have  gone  io  far  as  to  fet  down  fevcral 
diJlant  periods,  at  which  diey  thought  it  did,, 
and  fevend  at  whicli  diey  dim^  it  did  not» 
appear.   They  afTert,  that  it  was  leen  fome 

time  before  the  fiege  of  Troy,  after  which  it 
difappcared  for  a  long  period,  and,  at  tbeend- 
ot  that,  became  v:fib!c,  and  has  fmce  ap- 
peared and  difappeared,at  times,  in  the  manner 
of  fome  others  in  the  other  conftellations.  It 
is  evident,  that  Homer,  Attalus,  and  Gemi- 
nut»  mentioa  only  fix»  and  that  Simonides 
flMlBBsd»mieven»  as  do  alio  Vam>,  Pliny,. 
AfatHs»  and,  what  is  of  much  more  oonfe- 
quence,  Hipparchus  and  Ptolemy.  But  we  arc 
not  to  fuppofc,  for  this  reafon,.  that  the  feventh" 
ftar  appeared  in  the  times  of  the  latter  of  thefc,^ 
or  difappcared  in  thofe  of  the  former.    If  we 
were  to  call  ail  thoiie  ic-appearent  ftars  which 
fomeofdieandentshavefeen,  and  others  not' 
mentioned^  we  fiiould  greatly  fwell  die  lift  of 
thofe  ftars.  The  feventh  of  the  Pleiades  is,, 
at  all  times,  equally  vifible,  but  it  is  lb  much 
fraaller  than  the  others,  that  it  is  not  every- 
cye  can  difcern  it.  Some  people,  whofe  fight, 
is  better  than  that  of  the  generality  of  men^ 
can  at  all  limes  fee  feven  ftars  in  the  conikl- 
lation,  and  thcie  would  have  feen  leven  whe- 
ther tb^  had  lived  in  the  days  of  Homer,  or 
thofe  of  Hippaichnss  others,  whofe  fight  is 
lefs  acute^  can  lee  only  fix   diis  is  the  true 
ftate  of  the  cafe  ;  nor  is  the  dilpute,  whedier 
the  Pleiades  confift  of  frx,  or  of  feven  ftars^ 
for  we  fee,  that  the  conftellation  conlifts  of 
a  vaftly  greater  numoer  \  whether  the  eye 
of  him  who  examines  them  can  fee  fix  ox* 
feven  of  that  number. 

SEXTANS,  One  of  die  new 

confteBadons  of  the  northern  hemifphere,  or 
of  dui&  which  Hevclius  has  formed  out  of  the 
ftars  not  taken  into  the  out-lines  of  the  otheiS| 
and  added  to  the  torty-eight  old  ones. 

ir 
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It  i?  a  fomeM'hatlar^  conflcllatiort,  and  it 
contains  a  quantity  of  ftars  very  well  propor- 
tioned to  the  rpace^which  it  occupies  in  tJ» 
'  liesKvens,  and  diefe  are  very  happily  difyM 
jKcofditig  to  the  Unci  of  the  figure.  There 
is.  In  thU  td^,  a  great  difference  with  re- 
gard to  the  new  cnnftclh*io!^%  not  only  he* 
twccn  th:!t  and  the  old  ones,  but  among  one 
another.  The  old  cpnftdlations,  which  were 
probably  formed  by  the  Egyptians,  and  whkh 
we  have  received  from  the  Greek  aftrono- 
mcrs,  v^ere  formed  in  parti  cf  the  Iteawns 
wheltltteK  W«te  many  flan,  and  Tone  among 
tfiem' coiifpitittotii*  and  theytme  oonbMI  to 
tidee  in  the  gfttflter  part  of  thefe,  and  to  place 
Chemoft  confiderable  in  the  moft  confptcuom 
parts:  as  in  the  Bull,  for  inft^ince,  one  in 
each  eye,  and  one  at  the  tip  ot  each  horn. 
Among  thefe  the  new  ones  which  have  been 
formed  only  in  the  fpaces  lett  by  the  antients  i 
among  thefe  there  sit  many  tiiarfaave  bttn 
^  in  places  where  diereare  a  great  monber 
offtan,  but  feme  where  dieie  are  veiy  few. 
Thus  the  Litkle  Lion  is  covered  with  ftais  at 
well  as  any  confldlation  among  the  old  fort)'- 
^^t,  and  not  one  of  them  all  (iini".  in  a 
place  where  there  was  no  occafion  for  one. 

The  Unicorn,  on  the  contrar\',  has  very  few, 
and  moft  of  thofe  inconfidcrabic,  and,  though 
it  is  not  without  its  ufe,  might  muA  better 
have  been  fpared  than  the  odicr.  The  Sex- 
Hut  is  one  of  the  aiore  neceflaiyconfteUa- 
tions  i  it  flands  in  a  place  very  diick  fist  widi 
ftuSf  and  they  are  fomc  of  them  very  confjpi- 
cnouS}  It  is  placed  between  the  fccr  of  the 
Lion,  and  the  twiftpd  part  of  the  body  of  the 
Hydra.  The  point,  or  top  of  the  Sextant,  is 
juft  under  the  right  fore  paw  of  the  Lion,  and 
oppofite  to  the  head  of  the  Hydra,  Its  limb  is 
oppofise  to  the  Cup,  but  at  aconfidetilile  dif- 
tanoe^  and  one  point  of  its  extremi^'is  ftiy 
^e  to  Ac  back  of  the  H]rdn,  at  foine  dif- 


tattce  below  the  turn  or  twift  j  and  the  othef 
is  near  tr.c  left  htndtr  leg  of  the  Lion. 

The  figure  Js  that  of  the  mathematical  in- 
ftrunient  of  this  name,  and  it  is  very  Mreli  dc- 
figned.  HereTius,  who  fOMM  the  ctUdbSI^ 
iMMt  allbws  it  dnly  de^flh  fttts,  bdt  Flan- 
field  h*  diioMed  in  it  forty-ome;  a  fft0t 
part  of  thcfc  Ait  Cbmprifcd  within  the  body  of 
the  figu!^,  but  there  arf  fever?.!  dtfpofed  very 
happily  along  the  out-linc  of  it.  There  is 
one  at  the  top,  another  larger  at  a  fmaH  dff- 
tance  from  that  on  the  iimb  next  to  Hydrz^ 
and  two  odiefs  toward  the  bcttom  of  fbe 
raitaeltmb,  andtetitoneiieardKiflldae^ 
and  one  the  bdnom  of  the  other,  which  veqr 
weQ  niafk  its  dtredions  in  the fweep^ifaeie 
are  four  in  a  clufter  near  Hydra,  ancf  ore  at 
fome  diftance  from  rhr  other  comer.  Thers 
is  a conl'picuous  and  bright  A  ir  near  the  centre 
of  the  inrtrument  within,  and  there  are  fc- 
veral  others  confpicuous  enough  m  the  fcmal 
parts.  The  difpofition  of  the  ibr^  and  the 
place  of  the  confteBadoo,  which  h  very  de» 
teraiinatdy  marked  by  the  bead  of  ihe  Bydra* 
make  it «  conftcllation  as  eafy  todeieniiiae  at 
iig^  as  any  in  the  hcnti^hacw 

SEXTILE.  A  name  by  the  Latin  a<h»- 
logical  writers  to  one  of  their  afpe^y  call^ 
Hexagonos  by  the  old  Cjfeeks>  Tii^  txpre&t 
by  this,  that  afpeft  of  a  pklKt^  Hilfa  selpeft 
to  Ibine  one  of  the  couAdlaiioM,  wMdh 
ihey  fiippofe  it  has  an  affinit)*,  which  happeai 
when  ihcy  are  at  Ctxty  degrees  diftance  from 
one  another.  This  is  one  of  thofe  given  dif- 
rances  at  which  they  foppofe,  that  the  planet 
and  the  conftcllation  have  mutual  radiations 
one  toward  the  other,  and  co-operate,  as 
they  term  it,  together.  The  oAer  four  alpeSs 
(for  there  aie  five  in  di)  are  thofe  of  cewjwr 
don  and  oppofitikms  m the firftof  idMCh  die 
flat  and     planet  aietogtdttr,  ttdf  in  dba 

latter, 
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hitter,  at  one  bundnd  and  dghtf  deffm 
diilance,  and  die  Quadrate  ai^  Trine,  in 
the  fiift  of  diefc,  they  are  at  ninety  degrees 
dilbnce,  and,  in  the  Other,  at  one  biuidred 
and  twenty. 

SHAUZ^,  «r  At  Shauia.  A  name 
g^ven  by  feme  to  certain  ibxs  in  the  tail  of  die 

conftellation  Scorpio.  The  term  ia  Arabic, 
and  ii^^ufies  Cauda  Scorpionis. 

SHEIRA  AL  GHOMISA.  A  name  by 
which  fomc,  who  are  fond  of  unoommon 
uroids,  call  the  conftellation  Canis  Minor, 
die  Little  Dog }  it  is  one  of  its  Arabic  nama. 

SH£LYAK.  A  name  by  which  fome, 
who  arc  fond  of  h^rd  words,  have  called, 
fometimcs,  the  conftellation  Lyra,  and  fomc- 
limcs  only  the  bviglit  ftar  in  that  conftcl'.iiion 
called  Lucida  Lyrar.  It  is  one  of  the  names 
of  that  Oar  among  the  Arabs.  We  iind  it  in 
Hugh  Beigh'a  tables  of  the  heavens* 

SHENELTO.   A  name  by  which  fome 

people,  fond  of  out-of-the-way  terms,  have 
called  the  conftellation  Virgo.  It  is  the  Syriac 

name  for  the  bright  ftar  in  the  ear  of  corn  in 
the  hand  of  Virgo,  which  we  call  Spica  Vir* 
ginis  i  but  it  is  ufed  alfo  fomctimcs  for  the 
whole  conftdlation. 

SHEPHERD  AND  FLOCK.  A  term 
that  wo  meet  with  in  fome  of  the  Englifh 
aftronomers  as  the  name  of  a  conftellation. 
It  confiftsof  a  part  of  the  ftars  which  compofe 
the  antientfign  Ccpheus.  Thofe,  which  make 
up  this  new  figure,  are  the  bright  iiar  in  the 
foot,  the  bright  one  between  the  feet,  and  the 
duflen  m  the  hands,  k  is  of  Arabic  origin. 
They  call  the  ftar  in  die  foot  the  Shepherd,  ' 
diat  between  hisfeet  thedog,  and  thofe  in  the 
bmdadnsflieep.  It  b  otadlfdw  Arab  mean- 
Vol.  I. 
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iog,  for  they  call  die  firft  AI  Rat  PaAor,  the 
fecond,  or  that  between  the  feet,  Al  Relb 
Canis,  and  the  dufters  AI  Agbuam  Pe- 
cudes. 

SHEVTL  TELTNO.  A  name  by  which" 
people,  who  will  feeic  for  hard  words,  have 
called  the  coidlellation  (for  fuch  it  truly  is) 
commonly  known  by  the  name  ot  the  Via 
Ladea,  or  Milky  Way.  The  expreflion 
fignifies  a  way  of  ftraw.  It  has  for  its  origin 
the  Egyptian  ^ble,  dot,  when  Ifis  fled  from' 
the  ^ant  Typhon,  (he  fcattered  hexpi  of 
burning  ftraw  behind  her  to  impede  his  courfe 
in  the  purfulL 

SHIBBOLETH.  A  name  bv  which  fume 
have  called  the  conftellation  Virgo.  The 
word  is  Hebrew,  and  is  properly,  in  that  lan- 
guage, uStd  to  exprels  the  brigbt  ftar  in  the 
car  of  corn  called  Spica  Vifginisj  but  it  is 
alfo  fomctimes  ufed  at  laige  for  die  whole 
donflellation* 

SHIELD,  Sob''rfl:'i^u  One  of  thc  new  con- 
ftcllations  formed  by  ilevelius  out  of  the  un- 
formed ftars,  and  added  to  the  forty-eight  old 
afterifins.  This  contains  fcven  ftars,  and 
they  aieveiy  happily  difpofed  in  the  figure. 

SHIN.  A  name  by  which  die  Chinele 
call  the  planet  Mercury.  It  is  alfo  the  name 
of  water. 

SHIP.  One  of  the  old  forty-eight  ronftcl- 
lations,  called  alfo  Argo  and  Navis,  and  men- 
tioned by  all  the  old  aiiionomcrsj  it  is  placed 
near  theGteat  Dog.   S<4  the  artteUliAYis, 

*  SHIR.  A  name  by  which  fome  writers, 
fond  of  hard  Wolds,  have  called  die  con- 
ilellation  Leoj  it  ia  the  Perlian  name  of 
T 1 1  diat 
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that  ftgii  of  the  zodiac. 
Leo. 


Set  thf  ankle 


SHIRA,  crSHlKi.   A  name  bj  wUcb 

feme,  who  are  fond  of  hard  words,  call  the 
conftellation  Canis,  or  Canis  yiiyx^^  the 
Great  Dogj  it  is  its  Arabic  name. 

SHIRI  AL  SHAMIYA.  A  name  which 
ibme  ufed  for.  the  conftcUation  Canis  Minors 
or  the  Little  Dog ;  it  is  die  Anbic  name,  or 
one  of  die  Anbic  names,  of  that  coofld- 
lation. 

SHOR.  A  name  by  which  fomc  call  the 
conftcllation  Taurus,  the  fecond  of  the  zo- 
diac ;  it  is  the  Hebrew  name  of  that  conftcl- 
lation, and  ngntfies,  in  that  language,  a  bull. 

SIDES,  of  a  Ck»,  Lines  drawn  fiom  the 
point  which  is  the  vertex  to  the  circiunfe- 
lence  of  die  cird^  whidi  is  its  bafe.  Be  there 
ever  lo  nanjr  of  tbefe»  or  fimn  what  parts 
Ibcver  they  arc  drawn,  they  are  called  fides 
of  the  cone.  See  the  evtkk  Con£« 

SIDES,  cf  a  plane  Number.  Thofe  num- 
bers, which  being  multiplied  by  each  other, 
produce  a  plane  number,  arc  called  the  fides 
cf  die  number  fo  produced.  Thus,  if  five  be 
multiplied  by  three,  die  produft  is  die  plane 
number  fifteen,  au>d  the  five^  and  the  dixee> 
are  die  two  fides  of  dut  number. 

SIHOR.  A  name  by  which  fomc  aftro- 
Tiomers  have  the  Dog-Star;  it  is  originally 
Egyptian,  and  is  properly  a  name  of  the  Nile. 
They  worfmpped  thiii  ftar,  becauie  at  its 
tifmg  the  Nile  began  to  fwelJ. 

SIMAKALAZAL.  Anamebywbich 
feme  have  calkd  dw  ^gccat  ilar  in  die  ear  of 


SI 

com  in  the  hand  of  \  irgo,  more  commonly 
named  Spica  Virginia}  this  is  its  Ai^bua 
narook 

SIMAK  AL  RAMIH.  A  name  given  by 
fomc  to  a  f^ar  oftbefirftmag|aitudeia  fiooces. 
See  £ooT£S. 

_  SIMON,  &}■  St.  Simon.  A  name  civen 
to  one  of  the  conilellaiions.  Schiller,  and  a 
fet  of  people  as  enthufiafiic  as  him&lf,  wiD 
have  die  conflelhdons  altered  from  the  ifea> 
dieniihfigtffes,iinder  whichthey  art^  atprdenC^ 
drawn,  and  will  demolifh  dieP^anWcs  that 
belong  to  them.  Thus  they  have  raifed  the 
twelve  apofllcs  into  the  zodiac,  and  given 
them  the  place  of  the  twelve  figns ;  ar.d  in 
this  plan  Capricorn  has  given  his  portion  of 
the  heavens  to  St.  Simon ;  but  the  confuHon 
diat  would  have  attended  this  was  too  ob- 
tnous  to  fttffer  its  obtaining  any  countenance 
among  die  judidous.  We  gave  Schickanl 
leave  to  call  Viigp,  the  Vligin  Maij,  e» 
make  the  Lion,  not  the  Ncmasan  favage  of 
that  fpccic  s,  but  that  of  the  trihc  of  Judah  j 
but  when  cnthufiafni  comes  fo  high  as  to  be 
altermg  the  very  form  of  the  confteilations,  it 
is  fit  we  leave  the  people,  who  are  achiatcd 
by  it,  to  form  an  ailronomy  for  themfidves, 
and  dut  no  one  dfe  pays  any  credit  to  it  ^ 
this  is  die  cafe  with  SduUer's 
See  Cap&icokn. 

SIOTHI.  A  name  by  which  fome  of  die 
old  aftronomers  have  called  the  Dog- Star  j  it 
is  an  Egrptian  name,  and  H^^nifics  holv.  The 
people  ot  that  country  paid  divine  honours  to 
this  {lar.  Ofuis  was  the  iun,  tlicir  the 
moon,  and  by  their  Siothi  they  often  mciai 
this  ibr :  it  was  alfe  a  name  of  Mercixry 
but  this  fiar  was  calied  alio  by  aH  his  odwr 
juunes* 
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.  SI1U[0$»      Dtg^Star.  This  b  one  of  the 

tarlieft  named  fta»  in  Ac  whole  heavens.  Hc- 
fiod  and  Homer  mentioned  only  four  or  five 
conftL-llations,  or  ftars,  nnd  this  is  one  of  them. 
Sirius  and  Orion,  the  Hyadcs,  Pleiades,  and 
Ar(fhjrus,  arc  almoft  tht  whole  of  old 
poetical  aftronomy.  The  three  laft  the  Greeks 
formed  of  their  own  obfemtion,  as  appears 
bf  the  ounes ;  the  two  others  were  lbfeign» 
anddiqrwerebothEgyptian.  Siriuswasnamed 
from  the  name  of  the  Nile,  one  of  the  names 
of'dllt  river  being  Siris  ^  and  the  Egyptians 
feeing  that  river  bti'in  to  fwell  at  the  rlfin^ 
of  this  ftar,  paid  divine  honours  to  the  ftar, 
and  called  it  by  a  name,  derived  from 
that  of  the  river,  cxprefling  the  ftar  of  the 
Nile. 

SNAKE.  A  name  which  feme  of  die 
old  Latin  writeis  have  given  to  the  confbQa* 
tkm  Draco ;  and  they  have  generadly  diftin- 
guiflied  it  by  an  addidcm  of  the  epithet  lucid, 

or  fliintng,  a  very  exprc/five  and  proper  one ; 
for  it  is  a  particularly  bright  and  conlpicuous 
conftellation.  VVc  find  it  referred  to  among 
thofe  which  were  regarded  by  tlic  lailors  and 
bdbandmen  of  old  time  : 

Et  lucidus  of^s  ' 
J^Utm  qii'ihui  in patriam ventofa per  aquora  veflis 

Pmttu  ft  aJlriftri  faiues  tmuaUur  AbyS^ 

» 

are  the  terms  under  which  Virgil  mentions  it ; 
and  we  find  a  like  account  in  all  the  others. 
This  alibis  die  conftellation  alluded  to  in  the 
book  of  Job»  and  dicre  called  by  ^  fageait 
of  llie  Crooked  Sorpent.  The  Gredu  are 
iilent  about  it  in  thdr  eailieft  writings ;  but 
it  may  be  vcp;  well  known  in  other  nations, 
at  the  time  when  the  book  of  Job  wai;  wi  it- 
tt  n.  For  an  actowit  »J  its  JiiO  if  Jet  tin  article 
Draco. 
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SOIL  JAMANE.  A  name  by  which 
fomc,  who  are  fond  of  hard  words,  have  " 
called  the  bright  ftar  in  the  ftern  of  Argo ; 
they  ufually  call  it  Canopus,  and  romctimes 
Ptolemais.  Soail  is  one  of  its  Pcdian  nan.cs, 
and  is  derived  from  the  Arabic  name  SohciL 
The  name  Jemana  fignifia  Arabian,  for  Je- 
man  is  Atabia  Fodix, 

SOLID.  A  fblld,  or,  as  others  more  pre- 
dfely  cxprefs  it,  a  folid  figure^  is  that  magni- 
tude, or  quantity,  in  which  we  m?.y  confider 
a  threefold  cxt'jnfion,  length,  breadth,  and 
thicknefs.  Every  particle  oi  niaiter  is,  accord- 
ing to  i\m  definition,  a  folid,  it  has  length, 
breaddi,  ,and  thicknefi,  and  we  may  enquire 
how  much  it  has  of  either  of  tiaefe,  or  what 
proportion  they  bear  to  one  anotiier.  Among 
the  vaft  variety  of  figures  which  folids  may  af- 
fiime,  diere  are  certain  re^ar  and  determi- 
nate ones,  to  which  aftronomers  continually 
refer,  thofe  arc  a  fpherc,  a  cone,  a  cylinder, 
and  a  cube ;  thcfc  are  defcribcd,  in  this  vo- 
lume, under  their  icverai  heads.  When  they 
fpeak  of  fidhb  they  do  not  always  mean  that 
thefe  muft  conlift  of  gto6  material  parts,  they 
often  fpeak  of  fpace  itfelf,  though  void  of  all 
material  particles,  under  this  denomination, 
and  it  has  this  threefold  extenfion,  which 
conflitutes  the  true  and  regular  definition  of  a  » 
folid.  Thus  when  we  fpeak  of  any  part  of 
infinite  fpacc,  and  fpeak  ot  it  as  of  any  deter- 
niinaic  large  vcfltl-figurc,  it  is  a  folid,  and 
it  is  to  be  treated  as  ftich  in  our  dtfqutfttions. 
The  cavity  of  a  cup  is  a  folid,  and  when  we 
name  a  cone,  a  cube,  or  any  iodier  of  the  re- 
gttlarfigured  ibli^  we  need  not  join  the  idea 
of  matter  with  them,  for  it  will  be  as  proper 
if  they  be  conlidered  as  conTifting  of  pure 
ipace. 

SOLOMON.  A  name  which  Hartfdorf 
T  t I  2  haa 
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has  trivcn  to  the  conftelbtlon  Cephcus.  This  ] 
author  always  refers  to  the  Old  Teibmcat  in 
hh  new  naming  of  the  conftdlations  j  but 
iivhiller  hui  rccourfe  totbeNew }  iccordtngly 
he  makes  Cepbeus,  St.  Stephen.   S«  Cb- 

FHEUS.  ' 

SOLOMON'S  CROWN.  A  name  given 
to  the  Corona  Auftralis,  or  Crown  of  the 
fouthern  hemifphere ;  this  is  the  name  given 
Uy  Schiller.  Hartfdort  cuiL  nD^viu  i  Ciuwn., 

SOISTICE.  A  term  that  b  ufed  by.  aftior 
nomas  to  expreis  that  time  when  die  fun  is 
at,  or  about,  its  g^reateft  dectination,  noith  or 
fouth  from  dip  equator.  There  are  only  two 
days  io  the  year  when  the  fun  is  in  the  equa- 
tor, and  on  thofe  Jays  his  diurnal  motion, 
round  the  earth,  is  muiie  in  the  equator  :  at 
other  times,  (for  the  iuii  changLs  place  every 
day  of  the  ye;ir,  and  is  not  any  two  days 
feet)  In  the  fiune  p(Hiit  of  the  heavens)  its  di- 
ttri)a|  revolution  is  perfbnned  in  a  faralielv  or 
4)  the  ibutJi  of.tbe  equator. 

The  two  d?ys  on  which  the  fun's  place  is 
in. tihe  equator,  arc  the  tenth  of  March,,  and 
tho.  twelfth  of  Scftcnibcr  ;  from  each  of  thefe 
d;i\  s  it  continues  declining,  or  mov  ing  from 
th«  equator,  north  or  fouth,  for  three  months, 
at)d,,  after  the  end  of  that  period,  begins  to 
nia];e  its.  return,,  which  is  performed  in  three 
months  more..  From  the  tpntb  of  March 
It  declines  northward,  or  is  found  every  day 
in  a  new  place,  which  b  more  and  more 
north  of  the  equator  till  the  eleventh  of  June, 
and  then  is  going  back  till  the.  twelfth  of  Sep- 
tember, and  from  the  twelfth  of  September  it 
is  getting  every  day  into  a  place  more  and 
more  fouth  of  the  equator  till  the  eleventh  of 
iJcceniber,  Ironi  uhich  day  it  begins  to  re- 
turn, and  is  returning  till  the  tenth  of  March 
CuUowin^. .  The  fcveral,  circles  which  the  fiin 


dcfcribcs  by  his  motion  round  the  earth, 
wiicn  out  of  the  equator,  arc  called  paralicls, 
and  iheie  are  more  and  more  difiant  liraak  the 
equator  every  day,  from  the  tenth  of  Mardi 
to  the  eleventb  of  June,  and  from  tlie  twdfih 
of  September  to  die  Seventh  of  December  i 
on  thefe  two  dap  they  are  the'  moft  ifiifiaat 
of  all,  and  tliefe  arc  therefore  called  the  two 
tropics,  becaufc,  being  at  its  utmoft  diftance, 
the  fun  then  begins  to  return.    That  which 
happcjjs  on  tlic  eleventh  of  June  is,  from  its 
fta^n,  called  the  fummer  tropic,  aod  that 
which  happenaon  die  eleventh  of  Oeoemhcr  is, 
from  its  fedbn,  called  the  winter  tropic,  and 
they  are  alfo  named  from  tbor  places  in  die 
heavens  i  for  the  fummer  tropic,  or.moft  re- 
mote parallel  from  the  equator  nonh,  which 
happens  in  June,  paffing  through  the  fign 
Cancer,,  is  called  the  tropic  of  Cancer ;  and 
the  winter  tropic,  or  moft  remote  parallel  from 
the  equator  louth,  which  happens  in  De- 
cember, pafling  through  the  fign  Capriconiy 
is  called  the  trofnc  of  Capricorn.   We  call 
all  motions  in  the  heavens  made  toward  the 
north  amending,,  and  aU  diat  are  made  to* 
ward  the  fouth  defcending.  Thua^diatpart 
of  the  fun's  declination  from  the  equator, 
which  is  made  toward  the  north,  is  called  its 
going  upwards,  and  its  return  ftom  it  is  go- 
ing downwards  again,  and  thcrciorc  the  fsgn 
which  was  placed  to  inarK  this  tropic  by  the 
ancient  j^grpdans,  was  Cancer,  a  crab,  a 
creature  that  moyes  obliquely  backwaidti  os 
deicendS' obliquely.  Aid,  on  the  contrary, 
its.  declination  fouth  being  defcending  on  the 
tropic,,  or  moft  dift.mt  par.illcl  that  W*^, 
marking  the  end  of  its  delccnt  for  that  time, 
and  its  beginning  t£>  return  backward,  or 
northward,  that  is  upward  to  the  equator, 
i  hey  hgured  the  fign  which  was  placed  at 
this  part  of  the  fphere  by  a  goat,  an  an'unal 
that  is  always  amending,  or  climbing  the 

'  mouniaioa. 
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mountains  as  he  feeds ;  this  is  the  explication 
of  MaciobiuSt  and  on  diis  has  been  founded 
aIoflg.and  a  very  judicious  explication  of  the 
meaning  of  all  the  figns  by  Lc  Pheche. 

Having  thus  explained  what  is  meant  by  the 
parallels  and  the  tropics,  it  will  be  eaiy  to 
juaicc  uic  term  IbliHce  underftood,  as  it  is  de- 
pendant on  the  idea  of  dioTe  parallek  aiid  the 
tropics*  We  are  to  dfaferve^  Aac  atdiou^ 
die  lUn  lioes  apparendy  change  place  conti- 
mially,  and  is  never  feen  any  two  day*  tpg|B- 
ther  in  the  fame  part  of  the  heavens  with  re- 
fpeil  to  the  equator,  yet,  like  the  motion  of 
a  clock,  tliough  the  hand  continually  advances, 
it  is  not  to  be  feen  but  by  fbme  attendaiKC. 
Thus  the  change  of  place  of  the  fun  in  the 
heavem,  althot^h  it  be  veiy  ftdibte  after  feme 
weeks,  yett  in  any  one  day»  is  fb  litde  as  not 
to  be  perceived,  unlels  by  die  affiftance  of  the 
nice  fonns  of  aftronomical  obfervations ;  but 
even  aftronoOKrs,  when  they  fpeak  of  the 
fun's  rifmg  or  fctting»  to  explain  the  vl- 
ciiiitudcs  of  night  and  day,  fpeak  of  it  as  in 
the  fame  place  tor  one  day,  or  more. 

Now,  although  at  oiiici  umci  ine  iun's>  mo- 
taon^  in  any  Kttle  nuoibcrof  days,  h  very  vi* 
fiUcy.  and.  his  place,,  in  diat  time,  is '  feen 
codtderably  altered,  becaufe  diat  motion  is 
eveiy  day  continued,,  and.  all  the  time  the 
fiune  way,  yet  there  are  two  periods  in  the 
year  in  which  it  fccms,  for  fome  days,  fixed 
in  the  fame  place.  1  hcfe  are  the  two  folftices, 
andihev  arc,  at  thofc  times,  when  the  tun  is 
in  its  rcmotelt  paralldit  iroin  the  equator, 
north  and  fouth,  and  is  about  to  return,  that 
b,  they  are,  when  the  fun's  place  is  in  one  or 
odier  of  the  tropics..  The  name  figniiies  a 
time  of  the  fun*s  retaining  its  frface,  or.  {land- 
ing dill,  and  thefe  folilices  are  dierefore  about 
the  eleventh  day  of  June  and  the  eleventh  day 
of  December,  and  as  the  tropics  are  named 
from  the  feafons^  fo  arc  tiick  i  that  of  June 


is  called  the  fummer  folftice,  and  that  of  De- 
cember the  winter  folftice.  In  all  other  places 
the  fun  is,  after  a  few  days,  feen  to  have 
changed  its  place  in  the  heavens,  becaufe  it 
has  been  ail  thofe  days  advancinfc  forward, 
or  bacltward,  the  fame  way,  but  here  it  is 
otherwife  i  for,  making  the  obfervation  juil 
about  the  time  of  the  coming  to  the  tropics, 
a  part  of  that  motion,  bdng  in  advancing,  and 
a  part  in  returning,  there  requires  a  great  deal 
more  time  to  make  it  perceptible.  The  fun, 
in  reality,  changes  its  place,  as  already  ohr 
icrvcd,  every  day ;  therefore,  any  term,  that 
exprclles  its  (landing  Itili,  in  effect,  im- 
proper }  but  it  is  apparently  Itiil,  or  fixed,  as 
the  term  cxprefles,^  when  at  the  tropics.  In 
truth,  as  foon  as  the  fun  is  advanced  to  the 
equator  ;  from  its  dedination4iorth»«it  begins 
its  dedbatioa  Ibudi  without-refting  a  moment 
at  the  point,  and,  in  the  fame  manner,  the 
other  way  ;  and  fo  alfo,  at  the  moment  when 
it  has  reached  its  utmoft  declination  north, 
and  is  at  the  tropic  of  Cancer,  it  is  beginning 
to  return  backward  to  the  equator,  and  fo 
when  it  has  reached  its  uunoli  declination 
fouth,  and  is  at  the  tropic  of  Capricorn ;  but 
the  time,,  which  it  takes  in  arriving  fullj^  at. 
thefe  tropics  from  a  little  diftance,.  and  re- 
tuming  from  an  equal  little  diftance  to  them, 
is  fomethiog,  and,  in  that^fpace  of  time,  it 
appears  to  be  flationary  y  this  time  of  its  ap^ 
pearance  is  the  folftice^ 

When  we  Ipeak  of  the  fun's  chan^int;  place, 
and  of  the  fun's  diurnal  motioii  in  this  place,, 
it  is  to  be  underftood  as  done  in  conformity 
to  common  cuftom,  and  to  the  ordinary  modes 
ofexpreflSonv  The  fun  aUb  remains  fixed  all 
this  time  in  die  centre  of  the  univerfe,  and  it. 
is  the  eaith  that  niovcs»  but  the  dSkSt  is  the. 
fame. 

SOLTHIS.   A  name  bjr  which  fome  of. 
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the  old  aftronomcfs  call  the  Dog-Star ;  It  is  | 

the  Egj-pdan  nanic ;  the  word  fignifies  holy 

in  that  Language.   Thty  paid  divine  honottrs 

CO  this  ilar. 
I 

SOUTH.  The  horizon  is  to  be  ccnfi- 
dcred  as  a  circle  interfered  in  two  points  by 
another  circle,  the  meridian,  wluch  divides 
it  into  two  equal  halves*  The  point  of  dils 
intede^on,  which  is  neareft  the  Ibudi  pole, 
is  the  foudi  point,  and  its  oppoAte  the^torth. 
Sit  Circles  t/the  Spher§, 

SOUTHERN  HEiMISmFRK,  of  the 
Earth.  A  term  ufcd  by  the  L^cographers, 
and  referred  to  by  the  aftroiionierii,  cxprefling 
that  haii  of  the  earth's  luifacc  which  U  ex- 
tended from  the  equator  to  the  footh  pole. 
The  meridians  divide  the  ftuface  «f  the  earth 
cadi  into  an  eaftern  and  a  weflern  hemi^herc ; 
and,  in  the,  fame  manner,  the  ecjuator,  or,  as 
it  is  vulgarly  called,  the  line^  divides  the 
earth  into  two  hcminhcrcs,  a  northern  and  a 
fouthern,  each  comprehending  all  of  the 
-  earth  between  the  equator  and  that  pule. 

SPACE,  luminous.  A  term  ufeu  by  aftrono- 
mers  to  exprels  what  has,  by  fome,  been 
called  a  meteor  in  the  r^ion  of  our  air  i  but 
is  truly,  and  is  allowed  n>  be  by  die  lateft  and 
beft  writers,  the  feintcft  of  thofe  appearances 
which  have  the  luced  ftars  for  their  origin. 
They  exprcfs  by  the  ninic  of  m  bulous  ilars, 
thofe  bri'j;ln  and  h;cid  Hide  fpecks  in  and  about 
Jbme  ot  t'ne  conftellaiions,  which  to  the  naked 
eye  arc  white  fpots,  dcliitutc  of  form  or  bril- 
liancy i  but,  by  the  telefcopc,  are  feen  to  be 
dufters  of  little  ftars ;  there  is  one  of  theie  in 
Andromeda,  another  in  the  (word  of  Orion, 
a'ditid  near  thebead  of  Sagittaiy,  and  a  fifth 
ne^r  the  foot  of  Ganymede.  Some  of  thefc 
■ate  only  diftingiiiihable  by  the  tdefcope,  and 
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the  flafs,  of  whidi  they  are  comnoft^',  m 
fcarce  pTceivablc,  even  by  the  belt  .iGiflance 
which  tlicy  can  give.  Tbefe  arc  the  nebu- 
lofe  ftars  of  authors,  wliich  it  wa.s  neccflaty 
to  diftingui£h,  becaufe  they  ni^y  be  ealiiy  cx>n-  ^ 
founded  widi  ifaelanuootts  ipacesthat  are  the 
immediate  iuljcd  here.  Thefeffaces  ut, 
however,  the  next  degree  bdow  Acfc^ 
the  largeft  and  the  fainieft  of  all  appeanaccs, 
occafioncd  by  the  fixed  ftars ;  they  are  Jadi 
fpaces  in  different  parts  of  the  hemifphere, 
which  ;ippcar  to  ha\c  nothing  foHd  fn  then, 
and  which  yet  retain  theiriituation  with  rel/ieci 
to  the  other  ftars,  and  therefore  muft  liavc 
fomething  belonging  to  thofe  ftars  for  their 
origin, 

Thefe  luminous  ffMces  in  die  heavens  aie 
moft  frequent  toward  the  fiwth  pde.  Hiole, 

who  havecrofled  the  line,  and  gone  far  enoi^ 
to  be  in  the  way  of  making  theic  ohfervations, 
declare,  that,  about  the  pole,  thty  fee,  in 
nianv  parts,  thcfe  lucid  fpaces,  which  archr^ 
enough,  and  determinate  enough,  to  be  re- 
markable, as  well  as  fufnciently  bright,  to  be 
diftinguiOicd,  and  always  keeping  their  place, 
fcrvc,  as  wdl  as  ftars,  for  making lAriferva- 
tions.  The  navigators  in  thefe  feas  weie  dtt 
iiift  that  difcovered  them ;  the  called  (hem 
clouds,  but  the  determinadom  of  afironomen 
•^^,i\c  tiicm  another  character. 

Thefe  are,  doubtlcfs,  aflcmblages  of  ftarj, 
in  nil  rcfpc^ls  like  to  thofe  which  conftittitc 
what  arc  called  nebulous  ^ars  ;  nay,  and 
forr.e  of  thofe,  which  alliuiiomcrs  have  de- 
fcribed  under  the  ii.ujic  of  nebulous  ftars,  un- 
doubtedly belong  to  this  rank,  and  ought  tobe 
numbered  amongft  them  ^  ail  the  dU&rence  b,  I 
that  thofe  are  litde  cluftcrs  of  larger,  or  Icfe 
remote  ftars,  and  thefe  are  larger  duflcrs  of 
fuch  as  are  fmaJIer,  or  eife  more  remote,  for 
that  will  anlwcr  the  feme  puipofe.  I  hcL- 
beii^  extended  to  a  greater  bignef^,  the 
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Cburoes  of  tbeix  %ht  are  Id's  dtiUnguiib- 
able. 

We  know  that  there  are  many  ftara  which 
cannotbe  diftunguHlwd  by  tbe  naked  eye,  and 
that  even  thefe  are  of  difeent  degrees  of  big- 
nels,  or  at  diffinent  ttages  of  diftance,  in  as 
much  that  they  are  not  all  dittinguifhablc  by 
the  fame  inftruments  j  but,  as  a  telefcope  of 
moderate  power  will  fliew  ftars  in  parts  ot  the 
heavens  wiicre  the  eye  does  not  cUlcovcr  ;uiy, 
fo  chofe  of  greater  power  will  diltinguifh  ilars 
alfo  in  fpaces  were  none  were  to  be  ieen  by 
thefe.   The  heavena  are  floijBdwkh  diem, 
and,  dpubdeft,  k  is  to  diem,  in  their  different 
di^fidonand  arrangement,  that  all  thefe  ap- 
pearances are  owing  :   when  die/  ftand  at  a 
dillance  from  one  another  they  are  to  be  feen 
dtflincl,  and  in  form  of  liars,  and,  when  in 
clullcrs,  they  only  form  luminous  ipaoes,  in 
fomc  of  which  particular  iiais  arc  to  be  feen 
"by  the  aiuiiance  of  our  moft  powerful  inilru- 
mcnls,  and,  in  odwrs,  of  which,  akhoi^h 
iXMie  are  tobe  feen  by  die  naked  eye,  yet  te-. 
lefcopes  diicovec  them.  Thefe  lucid  s^pear- 
ances  differ  only  in  d^^>  and  they  are  called 
by  thefe  names  according  to  that  deg^}  the 
-  (inalleft  are  called  nebulous  flars,  and  the 
grcatcft  rxpaafe  of  all  is  the  Milky  Way. 
The  luminous  fpaces,  which  are  the  proper 
oh]e6k  of  confxderation  here,  arc  of  a  middle 
degree  between  them  i  they  are  wholly  of  the 
nature  of  the  Mill^  Way,  only  Imaller,  and 
wholly  ot  die  nature  of  nebulous  ftars,  only 
larger  The  BililkyWay»  although  it  appear^ 
to  tbe  naked  cyc^  only  as  a  difFuled  white 
fpace,  yet,  when  a  tekfcopc  is  dire^cd  to  any 
part  of  it,  is  found  to  be  a  cluflcr  of  innume- 
rable, though  of  well- fixed,   llai^,  whole 
light  does  not  travel  down  rin2;1y  to  us,  be- 
caufe  of  tlicir  diiiance,  and,  perhaps,  inlunie 
degree,  becaufe  of  their  being  lb  dofe  to.  one 
another  widi  refpe^  io  our  vkwg  due  it  k 


blended.  Courfell,  who  has  given  an  ac- 
count of  the  ftars  of  the  fouth  pole  to  the 
French  academy,  partiailarifes  two  of  thefe 
lunnnous  fpaces,  and  fays,  that  diey  are  large, 
and  diat  tfa^,  in  all  refpe^,  refemble  die 
appearance  of  the  Milky  Way  in  our  hemi- 
fphcrc,  only  that  they  are  more  bright,  and 
more  determinate  in  their  form.  He  added, 
that  they  always  keep  their  iituation,  %vhich 
proves  them  to  be  Uuly  owing  to  tixed  ftarSy. 
and  in  that  remote  region. 

Thcfefpaces  of  lucid  appearances  in  diefaea- 
vens,  are  not  peculiar  to  the  fondiem  hemi- 
fphere,  only  diey  are  laiger  there*  In  con* 
fulting  the  books  of  aftronomers  on  dils  fub- 
je6l,  it  will  not  be  eafy  to  avoid  a  corvfufion 
between  fomc  ot  them,  and  in  fome  of  thofe 
which  arc  c  tlled  nebulous  liars,  and  in  which, 
no  abiuiute  points  of  light  uppcar ;  but  it  i$ 
of  the  hd  confcquence,  as  the  difi'crcncc,  be- 
tween ail  dieic,  is,  as  has  been  already  ob- 
fcnred,  only  in  degree.  We  meet  widi  many, . 
who,  in  fofoning  concsembg  them,  mil  not 
allow  them  to  be  at  all  occafioned  by  ftars, 
or  to  have  any  ftars  about  them.    They  fay,, 
that  they  are  abfolute  fpaces  of  light,  indepen- 
dent of  funs,  or  of  the  ordinary  lourccs  of  it, 
and  they  call  this  the  light,  and,  fome  what 
like  thefe,^  the  fources  of  that  light,  which,  in. 
the  MoGnc  account  of  die  creation*  was  prior 
to  the  liuk.  They  uig^  the  non-appearance 
of^tais  jn  diefe  as  a  proofs  fince  thofe  iiars,. 
which  are  die  occailon  of  the  others,,  do  ap- 
pear, to  our  telelcopes,  in  them;  but  it  is  an 
eafy  anfwer,  that  thofc,  which  compofe  thefe,. 
may  be  too  remote.    They  farther  urge,  the 
irrtguliir  figure  of  thefe  luminous  fpaces  as  a. 
proof  that  they  are  not  formed  by  any  iUr  la 
the  centre,  becaufe  its  light  muft  be  diltu&d. 
every  way  round  it,  and  would  make  «  more 
regular  appearance.   But  dib  is  objc<^ing  to 
what  never,  m  advaooedi  aofacdy  ever  kp»' 
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pofed  that  any  one  (broccaTioned  diis  appear- 

mice;  and  a  number  of  ftars  may  forcly  be 
iiirpofcd  in  any  figure  ever  lb  far  from  regu- 

hrhy. 

Ai^io:i^;  thnfc,  which  the  nJvoc.itcs  for  this 
opiiiigi:  u!  their  being  luminous  J;  aces  in  the 
Iky,  wludi  iiavc  nothing  to  do  with  ftars, 
have  taken,  from  the  aocoimt  of  thofe  reckoned 
by  other  writers  among  the  nebulous  ilars, 
the  moft  confiderable  b  that  in  the  fword  of 
Orion,  it  is  about  the  middle  of  the  fword. 
1'his  has  been  remarked  by  Bayer,  and 
by  Tycho  Brahe  and  Hevcliu?,  and  even  by 
the  antient  aftronomers,  for  Pcolciny  men- 
tions it ;  they  give  it  the  name  nf  a  Ihir  of  the 
third  magnitude.  It  indeed  of  a  middle 
kind  between  tbofe  huninous/pacca  in  which 
die  telefeopes  difcover  die  (brs  that  fomi 
them,  and  diofe  in  whidh  none  fuch  are  feen^ 
and  winch  are,  for  that  reafon,  fuppoied  to 
have  none.  It  is  the  moft  Angular  of  all  the 
phoenomcna  of  this  kind,  for,  on  examining 
it  with  the  mofl  powerful  tclefcopes,  there- 
are  difcovercd  two  liars  inllcad  of  one,  which 
ftanil  within  the  limits  ui  a  luminous  fpacc 
that  haa  no  dcpcndance  at  all  on  them.  No- 
thing can  be  a  greater  proof  <if  theie  bright 
(pacet  ahlbhite!y.retaining  thor  place  in  the 
heavens  tiian  this,  that  theie  ftars  are  always 
tern  in  this,  and  always  in  the  fame  fituation 
m  it.  We  do  agree  wkh  thole  who  allert 
thefe  fpols  to  be  independent  of  liars,  that  the 
tw«,  which  arc  fo  conrpicuous  in  the  confines 
of  this,  do  not  occaiion  any  part  of  its  light, 
jnor  indeed  do  fome  others  that  are  feen  in  it  j 
but  yet  this  light,  is  undoubtedly  owing  to 
more  flars  which  ace  yet  more  remote  than 
thefe,  and  whole  blended  blaze  pccvoits  our 
feeing  them  diftindly.  Huygens,  who  fell 
vpon  diis  by  accident  as  he  was  oblerving 
feme  other  appearances,  calls  it  a  portent,  or 
prodig)%  the  like  to  which  he  had  feca  no 
where  cUe  among  the  Sxtd  ftan. 
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■  Another,  which  thefe  authors  rdehFelnm 

among  the  clufl.r  of  nebulous  fiars,  b  diaC 
in  the  j^ird'.c  of  Andromeda  ;  this  is  fo  CnaD 
that  all  the  old  authors  have  mificd  it.  He- 
velius  calls  it  a  nebulous  Ihr,  but  thefe  writm 
alicrt  it  to  he  merely  a  vacant  i'p.ice  enlightened 
ftrongly,  but  with  nothing  foIiJ  in  it.  In  thh 
no  ftar  is  feen.  The  next  they  claim  h  t  ut 
in  the  tight  foot  of  Antinous,  in  which,  as  in 
that  of  Onon,  there  is  fomediing  vifihle^  but 
it  is  only  one  ftar,  and  not  two,  as  diciB; 
they  afkof  this  as  of  the  other,  if  the  light  be 
owing  to  this  ftar,  why  is  it  not  more  regu- 
larly diftulcd,  and  why  do  not  oLhcr  ft^rs,  of 
the  fame  maffnitiidc,  alfogi\  c  the  lu.mc  * 
'I  he  anfwcr  is  very  ealy,  tuat  Jio  one  ever  fu  jj- 
pofed  this  ftar  did  give  the  light  j  they  arc 
quite  independent  things  as  to  one  another  i 
they  happen  indeed  to  be  feen  together,  but 
diat  ia  all.  The  luminous  fpace  is,  doubtlefi, 
owing  to  a  great  cluftcr  of  fears  very  icmote^ 
and  they  happen  to  fall  juft  behind  this  ftar, 
which,  being,  with  -efpecl  to  us,  placed  bc- 
f«re  them,  is  feen  in  the  middle  of  this  cluftcr  j 
juft  as  the  two  in  that  of  the  fword  of  Or  ion. 

Wc  looic  upon  thefe  little  fpaces  of  this  lu- 
minous appearance,  which  are  villble  in  cur 
hemtlphere,  as  trivial  thrngs,  becaufe  th^  oc- 
cupy but  a  veiy,  finall  fpace  in  the  heavens ; 
but  diat  is  an  ill  way  of  judging  things ;  they 
may  be  of  an  extent  equal  to  the  whole  fy- 
ftemof  our  fun,  including  the  planet  Saturn's 
diftance,  and  thofc,  who  urge  for  their  beii^ 
independent  of  any  ftars,  fuppofe  them  to  be 
regions  of  eternal  day  of  that  extent.  But  it 
is  hard  to  fay  in  what  view  they  would  appotf 
if  wc  were  nearer  to  them.  TTicy,  doubdds, 
are  owuig  to  the  blended  lig^t  of  numben  ^ 
ftars,  and,  although  from  die  eatdi  thefe  hap- 
pen to  be  feen  nearly  in  thefeme  line  withone 
another,  there  is  no  fayuig  how  immenfe  may 
be  their  abibluic  diftaoct. 
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.  ^FHAl^HARA.  A  lunw  by  whick  AoTe, 
11^0  love  ftrange  words,  call  the  planet  Ve- 
nue i  It  is  one  of  the  Chaldee  naOKS  for  that 
planet,  apd  %itfiet  confpiciious. 

'  SPHERE,  A  ^here  is  one  of  the  regu- 
larly-(haped  foltds:  it  is  alfo  called  a  globe. 
Ic.b  underflood  to  be  a  Iblid  of  whatfoever 
niaterials,  in  (hapc  pcrfcftly  round  5  a  fchool- 
boy's  inari»le  is  a  fphcre.  When  wc  fpcak  of 
the  (pherc  of  the  heavens,  we  mean  that  ima- 
ginary fpherc,  in  the  concave  furface  of  which 
the  ftars  are  fixed.  The  fun,  the  moon,  and 
the  planeu,  and  lixcd  ftars,  under  the  prefent 
Opinion  of  their  being  all  round  IbUd  bodies, 
jnay  be  called  <pb€tei»  bat  cuflom,  which 
|»  the  law  of  peaking*  baa  determined 
odierwife :  we  call  thcfc  globes,  and  only 
the  imaginary  round,  in  which  they  are  placed, 
a  ^ihere.  When  the  geometricians  confider 
a  round  folid  abftracSledly,  and  the  feveral 
lines  that  may  be  drawn  on  it,  whether  they 
Ueat  of  the  convex,  or  the  concave  furface, 
are  faid  to  write  about  the  fphere.  Wc  thus 
ffpagiii*  certain  ciicles  to  be  drawn  upon  the 
oonvejc  Cui&ce  of  Ae  globe  oldie  earth  in  the 
concave  furfiKO  of  the  fphere  of  the  heavens. 
Thefc  circles  arc  called  circles  of  the  Qihere, 
and  the  books  that  treat  of  them  are  faid  to 
contain  the  doctrine  of  the  fphere. 

If  a  I'emicirclc  be  turned  round  and  round 
on  its  diameter,  till  it  recover  the  firlt  litua- 
tion,  it  wiii  have  drfcribed,  or  formed,  a 
fphere.  The  original  centie  of  the  ianiciicle 
vill  ^  ^  ceotie  of  the  fpbere»  thus  pro* 
duoed  by  its  inotion»  and  any  ifantt  line, 
drawn  throu^  the  centre  of  the  fphere,  and 
terminated  at  each  end  by  its  furface,  will  be 
a  diameter  of  that  fphere.  A  line  drawn  from 
the  centre,  only  to  the  furface  one  way,  is  a 
radius,  or  a  ftmidiameter  of  the  fphere  ;  and 
it  is  plain,  that  aU  r.idlu^'s,  and  all  dunneiers 
of  e(|ual  fpheres,  are  equal. 
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'  If  a  ftrait  line  be  drawn  fo,  that,  in  fome 
part,  it  touches  the  furf.icc  of  the  fphere,  and 
no  where  enters  its  circumfcrciice,  that  line  is 
called  a  tangent  of  the  fphere ;  and  any  radius 
of  the  fphcre,  drawn  to  that  point  of  the  fur- 
face when  the  line  touches  it,  is  perpendicu- 
lar to  die  tangent;  and  any  tai^qit  to  a 
great  circle  of  a  fphere,  is  a  tangent  (o  that 
^here.  Any  ftrait  line  which  ftands  exajUy 
upr^g^  whether  it  be  on  the  convex,  or 
concave  furface  of  a  fphcre,  is  faid  to  be  per- 
pendicular of  a  fphcre.  A  line  of  this  fitua- 
tion,  drawn  through  the  fphere,  would  pafs 
through  its  centre,  and  the  converfe  of  this 
proportion  is  equally  true,  that  any  line 
which  paiTes,  through  the  centre  of  the  ^bere, 
if  oontiiiiwed  ihrou^  it,  and  extended  beyond 
its  convex  fiuiaoe,  would,  in  fuch  extoided 
part,  be  perpendicular  to  die  fphere. 

If  the  arcs  of  three  great  circles  be  drawn 
upon  the  furface  of  a  fphcre,  in  fuch  dircfhon 
that  they  meet  in  three  points,  they  will  then 
form  a  fpherical  triangle ;  and  the  meafurc  of 
a  ipherical  angle  is  the  arc  of  a  great  circle, 
defiaribed  from  die  angular  point,  interrupted 
between  the  iides>  and  continued  to  qua^ 

The  celeftial  and  tencftal  globes,  which 
arc  ufed  in  caiculatbns  are  fpheres.  The 
tcrreftial  is  a  fphere,  on  the  convex  furface  of 
u  hich  the  earth  and  f&as,  the  mountains  and 
vallics,  are  rcprefentcd,  and  the  extent  and 
divifton  oi  iungdoms  marked ;  and  btiiide  this, 
diere  are  ceitaindrcles  dawn  upon  it,  to  re> 
preient  certain  ciides»  wluch  we  imagine 
drawn  upon  the  real  fiiiftoe  of  the  eaidif  and 
which  ferve  to  excellent  purpofes  1  diis  is  die 
ih-u&ure  of  that  ufeful  inibument  called  a 
globe  of  the  earth,  or  terreftia!  fphcre.  The 
celeftial  globe  reprefents  what  we  may  con- 
ceive to  be  the  convex  furtace  of  what  wc 
call  the  great  fphere  of  the  heavens  ;  this  is 
4  reprefei^don  of  what  we  Ihould,  acooid- 
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in"  *o  m:r  own  imaginations,  fee,  if  placed, 
without  tl-.ib  tjjhere,  at  an  immcivfe  dillancc 
in  the  void  ot  fpace.  We  ima^ne,  for  our 
ufcs  in  calculation,  certittii  drcka  to  be  disnm 
in  the  heavens,  and  thefe  imag^oaiy  circles 
arc  mariced  upon  the  fuf&ee  of  the  ceteftiai 
globe )  inftead  of  this,  aftronomen  often  ufe 
what  they  call  an  artificial  fpheiei  wbkh  is  a 
machine,  havini;  the  feveral  imaginary  circles, 
already  named,  marked  by  hoops,  or  nngs 
of  hrafs,  and  fixed  in  their  place,  the  reft  be- 
ing left  vacant. 

If  the  fphere  be  put  into  a  circular  motion 
round  one  of  its  diameters^  dm  ta  called  the 
lotation  of  the  Iphere,  and  the  dianeter 
lound  which  tMs  oiotioii  ia  made,  is  called 
liie  axifi.  The  two  extreme  points  of  this 
diameter,  or  axia,  where  it  touches  the  fur- 
face  of  the  fphere,  arc  called  the  poles  oi  the 
fphere;  in  this  motion  every  point  of  the 
fuhcre,  excepting  the  poles,  performs  a  circle, 
coming  round  in  each  revolution  to  the  place 
where  it  fet  out.  Any  point  of  this  fphere, 
which  b  at  equal  diftance  from  bodh  the 
poles,  fonns  in  its  revolution  what  is  called  a 
great  circle ;  to  this  all  the  other  circles  are 
parallel,  and  of  thefe  every  one  grows  fmaller, 
aa  the  point  that  defcribcs  it  by  its  motion 
is  nearer  and  nearer  to  ov.c  of  the  poles.  Any 
circle  m:iv  be  conceived  as  a  great  circle 
drawn  upon  a  fphere,  and  may  be  thus  un- 
derfiood  to  have  its  axis,  and  its  poles.  If 
t«N>  great  ctvdes  of  die  fame  fphere  iuierleQ 
one  another,  diey  will  divide  each  odier  into 
two  equal  parts  i  and  if  a  plane  be  imagined 
to  pafi  through  aipherc,  the  fcdion  of  the 
^here,  that  is,  the  curve  which  is  dcfcribed 
upon  the  plane,  by  the  furface  of  the  fphere 
palHng  there,  it  -will  be  a  circle ;  if  this  plane 
pafs  through  the  centre  of  the  fphere,  the 
crrclc  will  be  a  great  circle  of  that  fphere  j  if 
me  plane  j^uu  through  fome  other  part^  and 


not  the  centre,  the  circle  will  be  a  fmaller 
circle  of  that  fphere,  and  this  wUl  be  Icfs,  as 
the  place  has  been  nearer  one  of  the  poles. 
A  plane  that  cota  duough  a  fphere,  aiwl  pafis 
diroi^  jta  centre,  divides  dte  ^toB  intotno 
eqoal  parts,  and  thefe  arecalbd  hrmHphctes : 
and  a  plane  ^t  cuts  dirou^  a  4''*ere,  and 
does  not  pa6  through  the  centie  of  diiidd 
it  into  two  lineqit^  parti. 

SPrCA  VIRGINIS.  A  name  given  by 
allrononicfs  to  a  Urge  ftar  in  the  ear  of  com 
which  is  in  the  left  hand  of  the  codleQaciOfk 
Virgo;  tht^  called  aUb  one  id  her  li^wii^ 

Proti:iL:;-tes. 

SPICARUM  MANIPULUS.  A  nan* 
by  which  fome,  who  love  uncommon  words, 
have  called  the  conilcllation  Coma  Berenices ; 
it  is  a  name  found  in  Some  of  the  Latia  wri- 
ters. 

SPOTS.  Certain  appeanmcesdf  a  vamwst 

form  on  the  fuxfaoti  of  the  hc^yenly  bodies, 
or  certain  paits,  or  portions,  of  their  furfiice,* 
diftinguifhcd  from  the  reft  by  their  eleva- 
tion, or  deprefEon,  or  by  the  different  quan- 
tity of  light  which  they  rcfled.  Thofe  of  che 
firll  and  fccond  kind  arc  diftinguifhed  by  their 
iliadow,  thole  of  the  laft  by  their  brightneft* 
or  oblcurity. 

,  It  is  probablir,  that  all  die  lieaventy  hodic»' 
hav6  furfaces  varied  in  this  manner  i  aU  thofe' 
which  we  arc  able  tb  ekamiiie  diflin£Uy,  ap- 
parendy  have,  and  they  differ  in  all.  The 
moon,  when  viewed  by  the  naked  eye,  is  feen 
to  be  brii^ht  in  the  greater  part  of  her  furface, 
and  in  fome  portions  of  it  dufky,  or  more  ob- 
fcure ;  thefe  are  the  rtioon's  fpots.  The  fun's 
face,  when  viewed  through  a  telefcope,  widi 
the  glafles  blacked,  and  the  planets  in  gene- 
ral, wh«o  Tkufvd  dirough  the  fiane  inim- 
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ttocnt  in  &e  ufiial  waf,  are  fisen  alfo  to  have 
fyot$  like  tbofe  of  die  moon,  but  none  of 

them  in  ib  large  a  quantity,  or  fingly,  of  fuch  ' 
cr:tent.  The  fixed  ftars,  probably,  have  their 
ililks,  or  lurfaces  varied,  as  tiiat  of  the  fun, 
for  they  are,  in  all  rt;rpect3  elfe,  like  that  lu- 
minary, but  they  are  too  remote  for  the  cxa- 
Qiuiationi  the  lax^eft  aE  diem  ap{Karing  fo 
fjuvilf  even  widi  the  afliftance  of  the  beft  te- 
klcopci^tkat  we  camioccxpeft  to  dilbem  any 
variation  on  their  fur&ties,  SSiiua,  or  the 
liright  flar  in  the  Great  Dog,  is  the  largeft 
lind  fincft  of  all  the  fixed  fbrs,  and  this 
viewed  through  a  five -and -thirty -foot  telef- 
copc,  appears  but  of  about  an  eleventh  part 
as  large  as  Jupiter,  feen  by  the  fame  initru- 
ment.  If  we  aDow  the  iliflc  of  Jupiter  fif^- 
two  (ceoaAh  which  we  may  take  as  a  mean» 
the  laigeft  of  all  the  fixed  ftais  is  dius  feen 
of  about  five  feconds,  or  not  quite  To 
mtich  in  diameter.  We  cannot  tOiftSt  to  fee 
ijpots  on  fo  fmall  a  furface  of  To  remote  an  ob- 
je«S,'Jind  not  finding  them  there,  it  is  in  vain 
to  exped  them  any  where  among  the  lumi« 
narics  of  that  order. 

The  fpots  with  which  die  fun  and  planets, 
and  even  the  fatellites  of  the  feveral  planets, 
abound,  ferve  not  only  to  amule  the  eye  in 
die  oMcfvttion»  but  tt>  die  moft  impoitant 
purpofes.  It  ia  by  die  obfervadon  of  thenij 
diat  aftnM)oaMfi  have  been  able  to  prove  die 
fBKlltltioa  of  thofe  feveral  bodies  round  their 
own  axis,  and  to  ikitimninr  the  pctiod  of  ditt 
levolutioD.  ' 

The  fpots  in  the  fun  arc  numerous,  but 
they  are  by  no  means  like  thofe  of  the  moon, 
either  in  quality,  or  in  quantity  ;  they  are  not 
permanent  as  in  that  luminary,  but  sic  pro- 
dmed  occafienaily,  and  deftroyed,  or,  if  not 
Ibl  they  appear,  and  difappear  at  dnes*  and 
dttiing  tile  dme  ta  which  diey  are  obferved, 
appear  n  cwmiiMwil  motion.  The  fpots  of 
dieaooo  are  to  confiderable  in  fize,  that  they 
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are  veiy  obvious  to  the  unaffifted  fig^t(  thole 

of  the  iun  are  fo  much  fmallcr,  that  they  re- 
quire to  have  his  dilk  enlaiged  to  be  feen  di- 
flincRly.  We  may  look  upon  the  fun  through 
a  piece  of  plain  glafs,  black  by  fmoak  ;  but, 
in  this  m:inncr,  we  fee  the  furface  unifo'-n>. 
^Micn  \vc  view  it  through  a  telcfcopc  ol  [no- 
pcr  power,  with  the  glaflcs  alfo  blacked,  we 
diftihgiiifli  a  number  of  fpots  i  they  arc,  in 
general,  fmall,  irregular  in  figpire,  and  are 
frequendy  cbai^ng  dicir  sqipearancej  they 
are  feen  at  all  times,  as  in  motion,  traverfing 
the  fun's  difk;  and  diere  have  been  many 
different  opinions  among  aftronomers,  as  to 
their  place  and  nature.  They  have  been  fup- 
pofcd,  bv  feme,  a  kind  of  planets  revolving 
round  thi  .  luminary  at  a  very  fmall  diftance  ; 
and  oiiicro  have  thought  them  a  kind  of  ex- 
halations, douda  of  condei^ed  finoak,  or 
other  light  matter,  railed  to  a  certain  he^^ 
above  the  furface  of  die  fun,  and  revolving 
round  widi  its  motion.    Their  real  revolu- 
tion confidered,  with  refpe£l  to  the  centre  of 
the  fun,  is  from  weft  to  caft,  but  they  fcem  as 
feen  from  the  earth  to  move  from  cafl  to  weft. 
As  to  the  fuppofition  of  tfceir  being  planets, 
clouds,  or  any  other  bodies,  at  all  removed 
from  the  furface  of  the  fun,  and  revolving 
round  i^  or  at  any  diftance  with  it,  it  is 
evident,  that  ihey  are  adheient  to  its  fiuftfey 
tot  diey  appear  koadcft  when  ait  his  centre* 
and  gradually  become  narrower,  as  diey  ap- 
proach his  e<%es.  We  know  the fim  to  beo^ 
a  fphercial,  or  nearly  fpherlcal  figure,  and  we 
know,  that  a  circle,  laid  on  the  centre  of 
fuch  a  hgurc,  will,   if  moved  toward  its 
edge,  all  the  time  touching  its  furface,  appear 
an  ellipii>,  and  become  yet  more  narrow,  as 
it  recedes  farther  firom  the  centre }  it  is  juft 
thus  widi  die  figure  of  the  fan's  fpo^  in  their 
modon  round  i^  and  we  know  by  the  laws  of 
optics,  that  they  are  filled  to  his  fitifiKe* 
U  u  u  2  The 
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The  general  furface  of  the  fun  appears  fiery. 
Thefe  fpots  arc  of  a  black  colour,  perfedlly 
opake,  but  furroundcd  with  an  edge  of  brown. 
While  we  purfue  their  revolutions,  we  Sxtd 
them  alter  their  real,  as  wdA  aa  their  appa- 
rent nagmtude  and  figure,  and  we  often  loofe 
figjit  entirely  of  thofe  we  had  in  view,  and 
fee  othen  perfeaiy  new  arife.  They  are  at 
fijme  time*  more  frequent  than  others,  and, 
in  fomc  years,  in  particular,  we  fee  the  fun's 
dlfk,  for  many  mouths,  perfectly  clear  frora 
them,  and  in  others,  for  as  long  a  continu- 
ance of  time,  oblcuted  fay  fb  many  of  them, 
lathis  light niuft  be  impaired  by  Aems  it 
is  about  an.  hundred  and  forty  years  fince  they 
were  firft  feen>  Galileo  has  a  r%bt  to  the  difco- 
vcry  J  and  Schiller,  who  difputcs  it  with  him, 
talks. of  fifty  at  a  time,  feen  on  the  fun's  difk 
in  thofe  years ;   he  encrcafcs  the  number, 
however,  by  what  he  call'-  Fraculaeofthe  fun, 
A  kind  of  fpots,  not  darker  than  the  reft  of 
that  luminary,  as  thefc  are  but  brighter. 
Many  after  him  purfued  diis  diftihfiion  of. 
two  kinds  of  fpots  in  the  fun,  but  we  fee  no- 
thing ^at  has  any  rig^  to  the  difiinftion  of 
the  latjcr  kind  at  prefcnt.    We  fee  the  ordi- 
nary fpots  frequent  enough  for  all  the  purpofes 
«f  obfcn'ation,  and  there  is  fcarce  any  thing 
inore  cntcrtaininG"  tbau.to  h»vc  them  in.their 
fevcral  changes. 

That  the  fun  is  a  globe  of  fire,  has  been  thi 
received  opinion  from  the  days  of  Zeno,  and 
by  Pythagoras  to  the  prcfent.  Some  few  have 
excepted  againfi,  and  talked  of  it^  as  only 
compofed  of  a  fubtile  matter,  capable  of  ex- 
citing the  lenlations  of  lig^t  and  heat,  but  thi« 
is  held  in  the  contempt  it.  ought.  There  is 
no  doubt  of  the  fun's  being  actual  fire,  nor  is 
it  kfs  cvidL-nt,  that  the  general  mafs  of  it  is 
lefs  firm,  or  iiard  than  thefc  fpots.  It  has 
been  fuppofed,  that  the  fun  was  aeain  to  be 
JUkc  this  earthy .  wiih  mouxiuuu  on  it,  and  that. 


its  general  furface  was  covered  with  mtltfd 
matter  of  fome  kind,  ;ibovc  the  furface  of 
which  the  tops  of  thac  mountain*  appeared  j 
and  feme  imagined  the  w^K^e  furface  even,  and 
the  matter  foft,  and  thought  thefe  (jpols  owing 
to  frefli  and  crude  matter  thrown  up  from  be- 
low in  volcanoes  j  but  it  is  mod  probable^ 
that  the  2;cneral  matter  of  the  funis  in  a  fiate 
of  fufion,  and  that  amidlt  it  there  are  vaft 
h'acks  of  foliJ  matter  incapable  of  liquefac- 
tion i  tliis  will  perfectly  folve  all  the  appear- 
ances.   Thefe  Iblid  malles  may  be  throu-n 
to  the  furface  at  times,  and  at  times,  and  by- 
degrees,  fmk.  down  again  into  die 
mais.  They  may  be  thrown  up  at  feme- 
times  in  great  number,  at^ocher  times  more 
rarely,  and  they  will  be  on  this  place  in  a 
continual  change-of  figure,  as  they  are  railed 
higher  by  the  motion  of  the  iluid  matter,  or 
fink  deeper  in  its  calm  and'  quiet  conditia^- 
till  they  ar.c  wholly  lofh 

However  tliis  be,  the  fame  ipoti  are  iound 
10  return  10  die  lame  part  of  the  lim'sdiik,  at. 
dte  end  of  twentf-fevendajs,  and  feme  bouiiy 
when  we  arc  allured  of  that  impoitant  pota^ 
that  the  fun,  although  it  retains  at  all  times  its 
place  in  the  centre  of  the  univerfe,  yet  ha5  a. 
revolution  about  his  own  axis,  which  is  niade^ 
from  wcit  to  ciil,  andjs  performed  intwcnl^-^ 
fcvcn  days,  and  a  few  hours. 

After  the  fpotaof  the  fun,  we  may  cxamino 
tb.ofc  of  the  moon,  sui  in  appearance  the  next 
of  the  1  urainaries  in  confideration.  JfwewevD 
lo  judge  firom  immediaie  appearances,  wo 
ihould,  .by  the  fpots  of  the  mooi^  fkcemiae, 
not  that,  .like  the  Am*  ihe  had  a- revolution 
round  her  own  axis,  but  that  (he  ftood  ftill  in 
that  reipe^  j  for  as  the  fpots  of  the  fiin  are  in 
continual  motion,  thofe  of  the  moon  arc  at 
all  times  ftill,  thev  preferve  their  places  oa 
her  trace,  and  are  liable  to  no  motion  that  is 
apparent  ^  if  wc  except  Uiat^  by  whtf^h  tbcy  a 
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little  approach  to  the  edge  of  her  diik,  and  a 
little  retreat  from  it  at  times,  whUe  they  pre- 
ierve  the  frme  fitiution  wiA  nfytiBt  to  one 
another  j  it  is  cwdent,  diat  this  is  the  cafe, 
but  the  conclufion  is  not  juit  There  requires* 
to  the  underftandii^  of  thisy  r  farther  know- 
ledge.    The  moon's  motion  in  the  hca- 
vem  is  to  be  underllood,  and  it  will  then  ap- 
pear, that  this  immoveable  fittiation  ot  the 
fpots,  with  refpedl  to  us,  is  a  proof,  not  that 
the  moon  has  not,  but  that  fiic  has  a  revo- 
lution round  about  her  axis;  for  o^rwifis 
tilde  fpots  muft  he  feen  to  oiove :  it  is  much 
othemrife  with  refped  to  a  body,  that,  reb- 
tively  to  all  others,  is  at  reft;  as  is  die  cafe 
with  the  fun,  and  with  rtfytSt  to  fuch  a 
planet  as  the  moon,  which  is  making  a  con- 
tinuaV revolution  found  this  earth,  while  this 
earth  i&  carried  in  a  larger  orbit  round  the 
fun. 

It  is  certain,  that  the  fpots  of  the  moon 
convince  us,  that  the  fame  face  ci  that  pia- 
net»  or  the  feme  part  of  her  fuifaoe,  is  always 
tumed'to  us,  atihou^  we  fee  a  dificrent  part 
of  it  enligbtncd,  according  to  the  pofition, 
with  refpcQ  to  the  iiin.  The  little  motbn 
in  the  fpots  of  approaching  toward,  and  re- 
ceding tr      the  cdj.c,  has  been  fuppofcd  ow- 
bjg  only  to  v/bat  has  been  calkd  the  libra- 
ttons  of  the  moon,  certain  ucaiblinos  of  her 
globe,  fuch  as  wc  fliould  make  in  a  bowl, 
by  changing  the  centre  of  gravity ;  but  it  has 
been  aa.effed  of  fitpcrficial  knowledge  in  this 
Icience,  to  conclude  from  hence,  that  the 
-  moon  did  not  revolve  oppn  her  axis.  We. 
'  are  to  confider,  that  there  is  in  the  moon,  as 
well  as  in  the  fun,  an  axis,  which  always 
paflcs  through  the  fame  fpots,  and  that  at  the 
"  extremity  of  this  axis  are  placed  two  poles, 
elevated  eighty-fcven  degrees  and  a  half  above 
the  plane  of  the  ecliptic,  and  eighty-two  and 


an  halt  above  the  plane  of  the  moon's  orbit  ? 
whence  it  follows,  that  the  moon's  equator^ 
wlnd%  is  ninety  degrees  diftam  from  each  of 
the  poles,  and  which  alfo  pafies  at  all  tines 
through  the  fame  fpots,  is  encUned  two  de^ 
grecs  and  an  half  to  the  ecliptic,  and  feven 
degrees  and  an  half  to  the  orUt  of  the  moon. 

The  poles  of  the  moon  are,  at  all  times, 
in  a  great  circle  of  the  globe  of  that  planet, 
parallel  to  the  great  circle  which  palTcs  throu^^h 
the  poles  of  her  orbit,  and  through  thofe  of 
the  ecliptic,  which  may  be  called  the  colure 
of  die  moon,  as  we  expreft  hy  tiie  name  of 
colure  of  die  ibllHces,  diat  great  cufde  whidk 
pafles  through  die  poles  of  die  equinodial 
and  ecliptic,  at  the  diflance  of  ninety  degrees 
from  the  interfedions'of  tiiofe  circles. 

Now  let  us  fuppofe,  that  the  globe  ofdie 
moon,  inf!cad  of  flanding  flill,  as  it  appears 
to  do,  turns  round  its  own  axis,  like  all 
the  other  heavenly  bodies,  the  Hxcd  ftars 
tiiemlelves,  probably,  aot  excepted,  and  that 
this  revolution  is  performed  from  weft  to  eaft 
in  die  fpace  of  twen^^feven.  days  and  five 
hours,  in  a  period  equal  to  that  of  the  revo-  - 
lution  of  die  earth  about  its  own  axis,  which 
is  alfo  performed  from  weft  to.  eaft,  and  its- 
return  to  the  fame  colure  in  the  fpace  of 
twenty-three  hours,  and  fifty-fix  minutes  5 
this  will  fcrve  to  explain  the  varieties  of  the 
apparent  libratiun  of  the  moon. 

Wc  arc.  to  obtrvc,  that  the  globe  of  the 
moon,  its.  poles,  which  are  two  degrees  and 
an  half  diAant  from  thofe  of  the  ccUptic,  and 
which,  according  to  this  plan,  are  always 
placed'  00  a  great  circle,  parallel  to  that 
which  pafTes  through  the  poles  of  the  orbit, 
and  the  ecliptic,  muft  appear  to  move  about 
the  poles  of  the  ecliptic,  in  defcribing  the  two 
polar  circles,  which  will  be  diftant  only  two 
degrees  4fKi  aa  balf>  and  to  perform  tlieir  re- 
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lalutbMttin  a  (pace  of  dine»  equal  to  eighteen 
yean,  and  feven  montbs,  firooi  caft  to  weft. 
In  fame  time,  and  in  the  Tame  di- 
re6Hon  with  the  nodes  of  the  moon  i  this  will 
ht  in  the  fame  manner  as  in  the  Copernican 
bypothefis.  The  poles  of  the  earth  perform 
their  revolutions  about  the  poles  of  the  ec- 
liptic, from  eail  to  wcil,  accordmg  to  two 
circles,  which  arc  twenty-three  degrees  and 
an  half  diibnt  from  the  poles,  In  a  period  of 
twcnty>five  t]iou&nd  yean,  which  is  what 
caufes  die  appearance  of  the  pnpv  motion 
of  the  fixed  fbrs  about  the  poles  of  the  ec^ 
liptlc  in  the  fame  fpacc  of  time. 

The  poles  of  the  orbit,  reprefentcd  on  the 
globe  ot  the  moon,  ought  always  to  appear 
upon  the  circumference  of  herdifiC;  for  the 
centre  of  the  moon  being  upon  its  orbit,  its 
globe  is  ieparated  into  two  equal  parts  by  the 
plane  of  that  orbit.  This  tbrms  a  circular 
ledion)  vAudif  heii^  viewed  from  the  earth, 
placed  in  the  fiune  place,  muft  appear  in 
feim  of  a  diameter  of  a  right  line,  according 
to  the  laws  of  optics,  and  this  right  line,  or 
diameter,  will  pafs  through  the  other  moon's 
centre.  The  poles  of  the  moon^  which  are 
at  the  dillance  of  ninety  degrees  from  all  the 
planets  of  this  circular  fct^ion,  which  reprcfent 
the  oilut^  muft  be  Ibund  4m  the  drcum> 
ference  of  its  dific 

Now,  while  the  poles  of  the  moon's  ^bbe 
make  their  tevolutioa  from  weft  to  eaft,  the 
'  colurc  of  the  moon,  on  which  the  poles  are 
placed,  and  which  is  reprefented  by  a  right 
line,  when  that  planet  is  at  the  diftance  of 
ninety  degrees  from  its  nodes,  turns  in  the 
fame  dire<5Uon,  and  transforms  itfelf  into  an 
ellipiis,  the  breadth  ot  which  contiiiuajiy  en> 
'  cicafis  till  the  moon,  being  arrived  at  her 
'  iiode^  it  conforms  itlelftt  her  oriental  tdge 
and  as  this  colure»  which  is  fixed  on  the  fiir- 
of  the  moony  pallb,  akaD  times*  tfarMqfi 
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dip  lame  (pots,  k  fidlow^  that^  if  diomooB 
ha4  not  any  motion  of  revoludoA  toimd  her 

own  axis,  we  fhould  fee  thofe  fpots  pafi ibfr- 
cicntly  from  the  weftem  e4gp  of-the  moonls 
the  c:.f^.cvn,  anJ  return  again  aftcn^'ards  to 
the  lame  place,  after  that  the  moon  had  re- 
turned to  her  nodes.  This  is  not  the  cafe, 
ui;d  therefore  the  moon  mull  have  fuch  a  rc- 
voli^on  about  her  axis  as  was  at  firft  men- 
ticmed  in  this  fyftem,  and  it  muft  be  per* 
formed  in  the  time  meationedy  wund/t  hi 
twenty-feven  days  and  nine  houn. 

To  explain  the  appearsDoe  of  die  .lane 
fpots  in  the  fame  places  at  all  times  to  us,  we 
mutt  conclude,  that  the  globe  of  the  moon 
turns  round  its  poles  with  an  equal  and  uiii- 
fonn  motion  from  welt  to  call,  which,  beln^ 
fcen  from  the  earth,  wiU  appear  to  be,  irom 
weft  to  eaftf  contraiTwife  to  the  apputqt 
movement  of  its  coluto.  This  oootraiy  mo* 
tion  cannot  hinder  but  that  the  f^ols,  which 
are  near  the  poles  of  the  moon,  where  the 
parallels,  which  they  deicribe,  are  very  ftnstU^ 
be  always  carried,  by  the  colure,  toward  the 
caft,  in  fuch  a  manner,  that  the  motion  of  the 
fpors  about  the  axis,  which  are  made  appa- 
rently toward  the  weft,  caiuiot  compeniate 
Ihecontraiy  motions  i  but  thqr  will  fbnre  to 
modify  their  fpeed,  Ibmeiiffles  coacaflog, 
fometimcs  lefliaung  it.  This  comprnfttinn 
muft  always  be  juft,  exoq^  when  it  ftiall  hap> 
pen  that  the  fame  arc  of  a  paralldl 
equal  angles  with  the  pole  of  the  moon,  and 
the  pole  of  its  orbit,  which  is  a  thing  very 
rare,  and,  when  it  docs  happen,  varies  in  an 
inflant.  This  is  the  reafon  why  this  ibie  c&uie 
produces  many  Ubrations  as  well  in  longitude 
asmladtude. 

The  fpots  of  die  Inn  are  jfanll  in  propop- 
don  to  Us  difl^  and  they  areaof  ptauBeKt* 
This  naturally  refults  hon.  dMir  bdqg  oo* 
tiling  more  tfaam  maflci  of  a  harder  matter. 
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©ccafionally  and  acddentally  throwing  up,  by 
the  motion  of  the  general  fluid,  or  melted 
matter,  of  which  that  luminary  conHfls  i  but 
it  b  o^fwife  with  tcgard  fo  the  fpots  of  the 
flMoh  and  planets;  we  ttnderftind  die  one  a 
bodfof  fire  in  mddoD,  die  others  to  be  ^oibes 
of  earth,  and  feen  13ce  thU  earth  which  we 
itihabit.  The  fun  and  fixed  flars  have  the 
fource  of  their  own  light  in  themfelves,  and 
therefore  any  change  of  colour  in  the  parts,  is 
owing  to  their  being  Icfs  fiery  than  the  others, 
but  the  moon  and  planets  are  not  luminous  in 
ibcaifilvet:  the  light,  whi^  dief  have,  is 
fmmdiefcn,  and  isfefla6tedtoitt.  Kow^as 
Jbme  fui>ftances  will  abibrb  more  dian  odien, 
Idliie  feied  lelsof  the  light  which  they  receive 
thain  others,  and  confequently  thofe,  which 
abforb  moft,  will  appear  mofl  dufky;  and 
thofe,  which  rcfle<&  moSt^  will  appear  to  us 
naofl  bright. 

If  we  fuppofe  the  earth,  viewed  from  a  vali: 
diibmce,  as  from  the  oihit  of  die  moon,  or 
{amc  of  the  planets,  we  fliall  eaHIy  con- 
cern dttt  k  would  tM  appear  an  miifbim 
ijkslie^  hut  would  be  diffihgnUhed  vnA  brighter 
and  darker  fpaces  from  the  vanttf  of  lea 
and  land  j  and  fome  of  thefe  parts  would  ap- 
pear very  bright  from  their  reflc<?ling  almoft 
all  the  light  which  they  received  from  the  fun, 
while  others  of  them  would  appear  oblcurc, 
bccaul'e  they  abforbed  a  great  deal  of  it,  and 
confequently  lefleiQed  left  dian  the  odiers. 
M  it  would  be  with  refpe&  to  the  earth  feen 
§nm  the  moon,  or  oneof  the  planecit  io  it  is, 
aecbfding  to  their  dtfoentdiftuices,  with  the 
moon  and  the  |danets  as  feen  from  dw  earth ; 
whether  they  are  made  of  abfolute  earth  and 
water,  fuch  as  thofe  which  compofe  this 
globe,  may  be  a  doubt,  probably  they  are 
not  i  they  arc,  however,  compofed  of  parts, 
which  abforb,  or  refle£l  the  light  in  different 
degrees,  and  that  it  is  wholly  owing  to  the 
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appearance  of  fpots  upon  them.  On  the 
moon,  which  is  near  to  us,  thefe  are  feen 
widi  the  naked  eye,  and  very  much  refemble 
thediTpolttionof  hodaodfeason  the  globe 
of  our  earth  j  In  the  planets,  which  are  more 
remote,  we  can  only^fee  dils  by  ^tekfoop^ 
and  then  not  6>  diftinfily. 

As  we  fee  a  great  number  of  fpots  in  the 
moon  with  the  naked  eye,  wc  dlftinguifh  many 
more  with  the  telefcopc  ;  and  thoft;,  which 
are  feen  without  this  alliftancc,  arc  diltin- 
guifhed  To  much  more  plainly  and  perfeRlv  in 
this,  dnt  it  is  die  beft  way  of  examiruug  ii, 
and  we  (hall  ipeak  of  the  fpots  here  as  (b  ex-r 
amined.  We  are  to  diufe  die  quarters  of  the 
moon  for  the  obfervadon.  Many  people  only 
•view  the  full  moon^  and  wonder  that  they 
cannot  fee  what  aflronomcrs  defcribe  in  her* 
The  moon,  at  full,  is  a  fine  light,  and  there 
is  a  great  deal  oi  tiiriercncc  of  hriglitncfs  in 
the  feveral  parts,  but  all  tliat  can  be  then  dil- 
tinguilhed,  are,  (to  ufe  the  common  terms, 
die  land  and  feas  of  die.  noon)  known  by 
diofe  d^cees  of  bri^tneft,  andofoUcurityv 
The  fiin  fhlning  full  upon  die  moon's-  dilli^ 
expofed  to  us  at  this  time,  all  ihadows  are 
obliterated,  fo  that  nothing  of  what  aftrono- 
mers  fpcak  of  the  inequalities  of  her  furface,  is 
feen.  There  arc,  indeed,  fome  fpots,  fuch 
as  thofe  difl:n;j;ui{hed  by  the  name  of  Tycho 
and  of  Kepler,  that  fcem  ekvations  at  this 
time  by  their  peculiar  brightneis,  but,,  as  the 
diflinguifhing  charad^r  <^  ckvadoos  after* 
ward)  it  is  probadile  tbc^  arenotfudi,  but 
only  parts  of  the  fun's  fiuface  bri^tar  dun. 
ordinary,  perhaps  of  plains^ Jlbt  of  ianda  as 
with  us,  but  of  marble* 

We  arc  to  view  the  moon  in  her  encreafe 
and  decrcafe  to  undcrftand  her  fpots  properly  ; 
we  there  diftinguifh,  befulc  the  land  and  fea, 
as  they  arc  called,  mountains  and  rocks,  ele- 
vated a  great  licight  above  the  reft  of  the  fur-. 
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Digitized  by  Goo^c 


S  P 

fjMTc,  aod  calling  (hadows  from  tlie  fun  j  thcfc  j 
ftadows  arc  of  a  p)rnimidical  figure,  and  ufu-  1 
ally  terminate  in  a  point.  Befidc  thcfc  moui> 
tiiius,  wcfec  caverns,  vaft,  deep,  and  tnipiy. 
Thcfc  have  the  part,  ncarfil  to  the  fun,  dark, 
and  that,  farihcft  from  him,  enlightened,  a» 
we  fee  in  a  baTon,  or  otbcr  empty  hollow 
body,  placed  at  a  diflance  before  a  candle. 
Some  of  thefe  arc  vciy  large,  and»  in  many 
of  the  in,  which  aw  lef^deep  lhan  the  others, 
there.rifcii  up  a  little  mountain  in  the  middle. 

It  is  certain,  that  the  ftructurc  of  the  moon 
is  thus  irregular;  there  are  plains,  and  there 
are  elevations  of  vail  extent ;  there  arc  alio 
vail  fpaccs  caflcd  feas ;  there  are  parts  «aty 
compaA  aocoiding  to  die  lefleffioQ*  and 
othm  fa  rare  and  lig^t^  diat  ibcy  abfod)  a 
vaft  quantiqr  of  ^  nya  »  thereare  elevations 
4»f  various  hei^iU  and  figure ;  and  there  are 
caverns,  fome  empty,  and,  fo  far  as  we  can 
fee,  bottomlefs,  and  others  are  Ihallower,  and 
have  mountains  in  the  centre.  Whether 
thofe  fpots,  called  feas,  be  truly  fuch,  is 
much  to  be  doubted    it  ihould  radier  feem 
that  diere  is  no  water  in  die  moon }  any  loofe 
eardi*  or  any  covering  like  that  of  foieib 
over  great  trads,  would  ablbrb  the  li^t  fo  as 
to  make  them  appear  doll^  to  us }  and,  as 
to  water,  if  there  were  any,  the  fun  luving 
an  efFe«fl  upon  it  (fuch  as  it  has  on  the  wa- 
tery part  of  this  <^lobe)  there  mull  be  exhala- 
tions, vapours,  clouds,  and  an  atmofpherc  ; 
and  there  is  neither  one  nor  the  other  of  thcfc. 
If  there  were  ckiid*,  we  ihoidd  fee  die  fpots 
Mmetunes  more^  and  <bmeiinies  Ie6diflin£Uy, 
as  they  were  bcferethem>  or,  as  all  was  c^ear. 
If'thoewere  an  atmofphere,  the  forms  of  the 
ftars  muft  be  altered  as  they  went  behind  the 
moon,  or  cnme  from  behind  her  j  but  nothing 
of  this  kind  is  lecn,  and,  -in  confequence, 
there  is  no  atmofphere.    What,  therefore, 
thefe  more  obfcure  parts  of  the  moon's  dilk, 
Hfiially  called  ftas,  truly  are,  is  yet  to  be  de- 
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termlued,  ^nd,  perhaps,  althcL^U  tUne  ii 
more  appearance  ux  favour  of  the  cp.uion, 
thofc  d;itk  parts  of  die  planets  arc  not  trulj 
feas,  ai  though  (b  called.  It  is  necciLtrii, 
however,  to fpeak of  tUngjituider tlMirvW 
names. 

That  the  bodies  of  the  pUoeta  haw  aB  of 
dMn.ipols  of  t]|e  fime  natme  widi  thefe  ef 
tbe-mooo,  is  lu^bly  prabable>  butthoe  aietwi 

of  them  on  which  we  have  not  opportunitici 
of  determining  certainly ;  whether  it  be  fo  or 
not,  thcfc  arc  the  moft  remote  from  the  fun  in 
our  fyllem,  and  the  ncarcll  Saturn  and  Mer- 
cury.   The  great  diitancc  ol  Saturn  prevents 
our  obtaining  fo  diftin6t  a  view  of  his  dtflc  a« 
we  have,  of  the  other  planets  in  general  y  and, 
todusdme»  diete  bM  beeftno.^iotamri** 
don  diiboveted  OA  him*  JHisgbibeappeMicf 
one  uniform  dead  white.    Nor  is  there  any 
more  truth  in  the  opinion  of  his  having bdts; 
foir.L:  ha\  c  tP.lkpd  of  two,  others  rf  morr,  but 
the  three  tamoui-  ujus,  Icen  from  many  parts 
of  Europe  in  the  year  1 7 19,  perfenfilv  explain 
the  nature  ot  that  error.   The  ring  or    t  urn, 
at  this  time,  was  in      finiadim,  widi  re-> 
fped  tons,  in  wUch  itifi&ppeais  ^  k  ia  rmf 
nanow  in  pvofxntkai  10  ns  bieadd»»  aal» 
when  the  edge  is  toward  itt,  doca  not  reSeSt 
light  enough  to  make  itdiiHnguifliable  at  this 
dillance.    The  planet  appeared  round,  3tk1  of 
the  three  famous  belts  feen  on  it,  which  were 
then  but  very  obfcure,  the  middle  one  was 
dilcovered  to  be  the  fhadow  cait  by  tbe  rii^ 
upon  the  difk  of  the  planet ;  and  the  two  oihaii 
were  found,  by  certain  compmaiioosy  to  bt 
formed  of  douds,  orfemetfaingof  that'naniie^ 
fupported  in  the  atmo^ihere  of  the  planet,  aod 
at  an  equal  diflance  from  his  body  with  the 
ring.    Saturn,  therefore,  to  this  time,  has  not 
been  found  to  have  a  fmgle  fpot  vifible  on  hii 
furface  adhering  to  it)  or  beii^  any  part  of  hi» 
body. 
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As  it  is  owing  to  the  diftance  of  Saturn 
from  the  earth,  that  we  cannot  diftinguifh  any 
fpot?  on  his  furface,  the  fame  defect,  with  re- 
gard to  our  obfer vations,  happens  in  Mercury, 
from      oeirneft  of  tbat  planet  to  tbefiin. 
It  is  indoed  lb  Mtr,  ditt  it  is  vfutSfy  ludden 
.  hf  ll»  wp  of  ^Mt  luitiinuy,  fo  Att  the  ob- 
(tPnaioM^  pofliUo  to  be  made  on  it,  are  few, 
iod  we  are  in  a  part  of  the  world  the  leaft  fa- 
vourable for  the  making  of  them.    In  thcfe 
northern  climates  he  is  lefs  elevated  above  the 
horizon,  at  any  tame,  than  in  the  more  Ibu- 
thcni,  and  what  joins  in  the  difadvantage  to 
w  ii,  diat  ^  ak  here  is  k6  dew.  Partly 
fion  one  of  thefe  cadet,  and  paitljfroin  the 
odier,  WB  -fcaice  ever  fee  Mercury  at  all  dif- 
imEAf  I  die  xeniaim  of  the  fun's  Inght  ibme- 
times  prevent?  us,  and,  atthcbefl,  as  we  can 
only  view  him  fo  near  the  horizon,  the  va- 
pours,  through  which  we  fee  him,  are  fo 
groU,  that  we  c&n  tee  nothing  diflindtly. 
All  we  know  of  this  planet  is,  that,  by  his 
paflagea  over  the  liin's  dUk,  in  which  he,  at 
toe  dmM,  appean  qdte  fphtncalf  and,  at 
odwrs,  a  liltie  oval»  bia  fig^ra  is  round,  or 
nearly  fo,  and  that,  according  to  bis  iitiiation 
with  regard  to  the  fun,  we  fee  him,  as  we  do 
Venus,  in  form  of  a  half  moon,  orcrefcent: 
fpots  have  not  been  feen  on  him  any  more 
than  on  Saturn }  but  with  the  other  planets  it 
is  otherwife. 

llie  dilk  of  Jupiter,  ^i^miTaMiod  Aiough  a 
piopcrtdelfiope,iafteD  notobljrdiveififiedinoM 
orltfthyhts  belts,  (the  nature  of  which  has  been 
already  explained  in  its  place)  but  divedified 
with  fpots.  But  thcfe  differ,  in  many  refpccts, 
from  thofe  which  we  fee  on  the  moon  i  they 
ixc  not,  in  general ,  parts  more  obfcurc  than 
the  reft  of  the  fuiiace  of  the  planet,  but 
brighter.  In  this  they  differ  both  from  the 
g^tcr  part  of  tbofe  feen  m  the  moon,  and 
from  all' diofe  of  the  fimi  and  tbejr  aie  not 
,  ,  •  Voi».  L 


fixed  and  permanent  like  thofe  of  the  moon* 
but  fubjed  to  alteration  in  the  manner  of 
thofe  of  the  fun  j  they  appear  at  certain  timej*, 
and  dilappear  at  others,  and,  during  the  time 
of  Ibeif  s^peanncCy  wlucb  is  often  many 
mondis,  ibmcdnus  ieveral  yean.  They  are 
finequetttlf  ichanging  their  flupe  and  ma^* 
tude,  a  large  fpot  often  dividing  into  feveraL 
fmaller,  or  fevcral  fmall  fpots  combining  to 
form  a  Jingic  large  one.    They,  in  this,  alfo 
agree  with  the  fpoti  of  the  fun,  that,  after  all 
their  variety  of  foi-m,tiicy  wiU  rc-appcar  In  the 
fame  placti,  and  nearly  of  the  fame  Ixzcs  and 
figurcf ,  after  fevenl  years  enttre  di(appear- 
anoe.  We  fiippole  this  change  of  fonn»  and 
this  temporary  appearance  in  the  fpots  of  the 
fun,  owing  to  their  being  malTes  of  folid  mat« 
ter,  raifed,  nt  t -mes,  above  the  furface  of  the 
melted  mats.    But  a  very  different  orisrin 
H>u(l  be  fouglit  for  thofe  of  Jupiter,  and  a  dif- 
ferent fyftem  to  explain  tlictr  appearances  j . 
Jupiter  is  a  globe  of  coM  and  quiet  matter, 
not  a  mafi  of  liquid  lifc>  ai  we  conceive  the 
fun  to  be.  Hiefelpotsaie  land  in  all  proba- 
bility, and  the  belt^  and.  firnic  other  parts  of. 
the  planet  near  to  thcm^  are  underflood  to  be 
fcas.    Some6f  thefe  fpots  appear  between  the  < 
fevera!  belts,  but  the  moll;  confpicuousarcab- 
folutcly  in  them  ;  they  feem  iflands  in  thofe 
leas,  and  are  quite  overwhelmed  and  covered, 
(o  as  to  become  invifible,  when  the  fwelUng . 
of  tbofi»lbrsiagrealeft^  At  other  times  thejr 
appear  in  lucid  fpecks  upon  their  fiufiwe  \ 
and  diefe  may  eafily  be  underftood  to  owe  all 
their  changes  to  thofe  feas  in  which  they  ftand 
fwclling  or  finking.    When  the  water  is  moll 
about  them,  wc  fee  tlicjn  fmal! ;  a.s  it  ebbs, 
or,  becomes  lower,  wc  diftin;:ui/l\  more,  of 
iheni  \   they  aie  fccn  larger,  and  they,  in 
fome  meafurc,  alter  form.  A  Hnglc  fpot  may 
be  divided  into  feveral  by  the  waters  riling,  fo 
u  to  make  Hs  way  into  the  lower  parts  of  its 
X  X  X  fur&ce» 
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fiurface,  and  many  may  be  joined  uito  one  by 
a  fea  that  once  covered  the  lower  parts  be- 
tween Uiem,  dcfcrting  them.  Thiiim^thcy 
all,  by  degrees,  change  tluir  figin^  mA  dif- 
^pear,  aiid»  «fter  that,  be  feen  «sain  in  the 
6me  places  neadjrsM  the  water*  orwhatfo- 
over  dnd  k  ho,  tllat  cameta  a  part  of  the  fiir- 
face  of  this  planet,  is  more  or  Icfe  plentiful  in 
tiie  fame  place.    We  Ice  how  coniiderablc  a 
charge  the  flowing  and  ebbing  oi  the  tides  of 
our  feus  will  make  in  certain  places.  Th» 
feas  of  lb  vastly  larger  a,  globe  as  diatof  Jupiter, 
which  is  near  nine  huodrecl  tunes  as  grcae  as 
lihBC  oftheearth,  may  bo  proportionablyUiger) 
and»  as  we  attribute  the  courfe  of  our  tidea 
t»  the  moon,  that  planet  having  four  moons 
about  him,  there  may  be  vaflly  more  variety 
in  their  courfe,  and  all  the  Icflcr,  if  not  the 
•jrcater,  changes  in  thele  fpats,  may  be  owing 
lo  them.    It  is  near  one  hundred  years  fince 
certain  of  the  moft  confidcrable  of  Jupiter's 
fpots  have  bepn  MnoilBed  with  great  accwac7»  ■ 
and)  in  the  cotiffeof  that  tioKB)  it  appears,  1^ 
th«oUtrvationso(th»fiicceedi!ig  afb-onemers, 
and  fay  our  ownobftrvaiions,  that  thefe  fpots 
have,  from  time  to  time,  after  being  buried 
under  the  level  of  the  feus  in  that  planet,  ap- 
peared again,  many  times,  in  the  i j  Lccs, 
ukhough  at  irrcgulii  intervals,  fomctm^eb  alter 
tUix^,  fometinws  after  five,  foqnetiiines  aAsr 
eight,  and  (bmetumeS'after  ekvcnyaars. 

The  fima  wafons,  whkh  fliew*  the  imagi-. 
nary  bchs  of  Saturn  not  tohotnily  adherent 
to  the  ^dbc  of  Aal  planet,  or  any  part  of  its 
furface,  (hew  that  the  belts  of  Jupiter,  and 
they  fhcw  alfo,  that  thcfc  fpots,  are  adherent 
to  that  planet,  2nd  make  a  great  part  of  his 
furface  ;  we  perceive  them  to  move  over  tlie 
Hifk  of  the  planet  as  thole  of  the  fun  do,  and, 
like  to  thofe  of  the  fun,  they  appear  largeft 
when  near  the  centre  of  the  dilk,  and  finaller, 
or  nan'owa:>  as  they  recede:from  itj  fi>  that 
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nanyofdiiink  11^  thofe  of  oofiiVniblt  to 
too,  are  quite  kftbefeitttiMy  reads  Aft  odfR 
The  mattott  off  thefe  ipocs  apfcais  filfnfwiftw 
as  iSxBf  are  near  tbe  centre  of  the  planet,  ani 
flower  as  they  approach  its  edges,  which  is 
another  proof  that  they  arc  adherently  ha 
furface.  iluhe  fpots  all  iraveife  the  di&ot 
the  planet  movir^  from  eart  to  weiL 

From  this  we  know,  that,  as  they  are  hxcd 
upon  the  furface  of  ilie  planet,  they  cau  ouiy 
move  in  confoqiMnot  of  M  naMiB»  aid  wa 
difesiver  that  the  planet  aMMftt  asnadtesaiB 
firom  weft  to  eait  Wofeeallbthalw^ 
retumto  the  feme  place  on  die  di&  after  a 
little  lefs  tlian  ten  hours,  whence  we  colicsii 
the  period  of  that  revolution,  Wc  firui  by 
this,  that  the  unmenfe  globe  of  Jupiter  n\akcs 
a  revolution  about  its  own  axis  ui  nine  Ikjui* 
iiad  nUy-lix  minutes,  a  motion  more  npid  than 
that  of  any  other  of  the  heavenly  beriies* 

Mania  notib  eafy  of  obfervntlon. as  Jtt- 
pittry  becaufe  diese  are  ody  certiia  times  at 
wbu:h  he  cau  be  (ecn  to  advantage;  but  when 
he  is  viewed  at  thcfi;  tinifs  -^nJ  with  ttltf- 
'  c(>T'  's  of  the  due  powa,  hi*  lurlace  is  icen 
much  more  Iputted  than  that  of  Jupiter ;  he 
has  oiteii     nianv  fpots  as  ths:  &>oon,  mid  thsy 
are  proportiouably  as  large ;  iMk  are  aUa, 
like  thofe  of- the  moon,,  ol  two  hinds,  feme 
dbfciue  and-  dark  iftcompaiifon  wiio  the  reft 
oC  die  difk  of  die  planet,  and  odm  waeb 
brig^ner  dlan  any  other  part  of  the  (iufeoe  i 
thcv  change  the'u"  figure  alfo  in  the  manner 
of  thole  on  Jupiter,   and  pJp.tbly,  far  the 
fame  rcafons,  fomc  of  tlicm  arc  jKiruoiis  ^t 
Und  in  the  midft  of  leas.,  aad  otb^-i*  m«  iciS 
making  ilieir  way  among  land.    As  thefe, 
therefore,  ebb  or  flow,  oramfiBeAotPcm^nd, 
in  the  manner  of  thofe'  of  Jupiter,  th^  wiE 
not  only  of  themfelves  exhibit  the  appearance 
of  duiky  fpots  of  greater  or  lelliec  diameter, 
but  dicy  will  inaiw  adiwtfoy  oCappca^nces 
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in  the  otliers.  The  fpcdtt  of  IwJ*  wifittg" 
out  of  them,  being  fceii  at  Ibiwtijntt.  and 
kid  it  othen,  Md,  wheafeen,  being  fome- 
tinwt  larger  and  ibcnetanes  finaller,  and  al- 
terii^  their  (hape  and  appearance  in  ewry  «- 
fpca  acfiofdtngly. 

We  meet  with  accounts  of  oblonj  and  ob- 
fcurc  I'pots  near  the  centre  of  the  planet,  thefc 
are  the  feparatcd  portions  of  his  principal  fea, 
for  Mars  has  a  ica  of  this  kind c|ttitBftttittund. 
ing  his  globe  in  farm  of  a  belt,  in  the  manner 
«f  thoTe  of  Jupiter,  but  it  ia  interrupted  in 
Ibme  placet,  and  fi>  fabtin  oAcrs,  that  it  is 
mt  caff  to  trace  it  entire.  At  feme  times  the 
ipots  on  this  planet  are  more  permanent  than 
«totberS$  the  dark  ones,  though  they  cannot 
io  wrfl  terminate  at  the  eigcs  as  the  others, 
nre  the  molt  conftsmt ;  the  bright  ones  change 
not  only  from  the  time  of  one  obfenrarion  to 
that  of  ancihei  ,  but  often  inthc  courfeof  ten 
or  twelve  days.   There  are,  however,  enough 
df^xm  fuffiden^  fteady  for  the  afcertaining 
theft  very  material  point*  in  the  theory  of  the 
planet  which  depend  upon  them.  There  is 
morcdiverfity  in  the  figures  of  the  !p>tsofMars, 
than  in  thofe  of  all  the  other  plaricts. 

It  has  been  ahcady  obfcrvcd,  that  there 
are  only  certain  times  favouraWc  far  obfaving 
Mars  i  this  depends  upon  his diifieient  place  in 
his  orbit.  Maia,  being  the  planet  irtiich  le- 
*   volvea  lottfld  about  the  lim  next  above  the 
«Utli,  b,  at  Ibme  tiroes,  nearer  to  the  canh 
than  atothen.   This  diverfity  of  his  approach 
is  much  greater  in  proportion  than  that  of  any 
•planer,  and,  in  confequencc  of  it,  the  planet, 
in  "hf  different  fituatioiis,  appears,  as  it  were, 
two  dd\in8t  ftaxs.  We  fee  him  in  the  heavens, 
at  fome  times,  faint  and  very  fmall,  and  rtd* 
dife  in  the  colour  of  Wt  ligfltl  at  otes,  ht 
Appears  larger,  brigbter,  and  paler,  and» 
wbenieenbjrthe'telcleope,  Ae  difference  i$ 
not  lef»;  lor,  ia  feme  paita^  hi8.orbi^  ha 
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appears  fiaall,  and  his  fpofs  aieicarce  at  all 

to  be  feen,  and  in  others  he  is  large,  and  they 
are  very  diftin£l.    His  oppofitions  to  the  fun 
are  the  times  when  he  is  nearcft  to  the  earth, 
and  the  difference  in  this  rcfpccl  is  fo  great, 
that  h'-'  i«,  in  fome  of  thefe  oppoiitions,  I'even 
times  neaiei  to  us  than  in  fome  of  his  con» 
junaions.  His  body  appears  of  an  oval  figwp 
from  the  time  of  his  conjun^lions  to  the  iirft 
<|iiadratiire,  at  which  t»ic  he  appears  as.thp 
moon  three  days  from  the  full.   From  this 
period  of  thcflrft  quadrature  to  hi«  np^vifition, 
his  difk  fills  up,  from  the  oppolition  to  tiae 
fecond  quadrature  he  is  again  in  the  decrcafe, 
and,  Irora  tlic  fccoad  to  tlie  conjuni^ion, 
round.   The  tune  for  thjc  obiervatioa  of  dif 
fpotsis  fttomthc  firft  quadrature  to  dieftxond  t 
for,  in  this  time^  ho  goes  through  hboppsfio 
tion  to  the  fun,  and  is  then  neareft  of  ail 
the  eaidt.    At  this  time  the  dlf!<  of  the  planet 
is  fo  large,  and  the  light  fo  bright,  that  the 
fpots  arc  eafily,  as  well  ?.s  difiindly,  feen, 
and,  as  they  may  be  perfcclly  dilfinguifhcd 
I  from  one  anotlicr,  it  is  caly  Lo  ]ix  upoii  iutii 
as  are  tnoA  particular  an  th^  Ibim  and  ap^ 
pearance  for  obfervation.  If  we  &c  upon  any 
remarlcable  ipot  at  dits  time,  we  fliall  find 
thatsttxaverfes  thedilkof  the  planet  from  eaft 
to  wefl.   This  pfoves,  that  the  body  of  the 
planet  revolves  round  its  own  axis  from  weft^, 
and,  if  we  remark  the  time  of  one  of  thctb 
fpots  returning  to  its  place,  we  lliall  find  this 
happens  at  the  end  of  twenty-four  hours  and 
thirty  minutes.  We  find,  therefore,  that  the 
phmiet  ttttm  abovt  on  its  own  axis  in  this 
time. 

Xt  if  vbout  nineiy  yeais  agp  that  this  was 
ijtynffiyiy^  but  at  firft  it  was  liable  to  fome 
fonfufmr  aad  cxcf gtion.  It  requires  time  to 
Wpeat  the  obfcrvations  of  this  kind  necc(!liry 
for  the  cMilhmg  a  fyftem.  It  was  no  fccret 
1  that  a  French  a^oOBicr  it  iiologna  was 
I      V      .  making 
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iiiaktng  oblcrvations  Sot  ilus  pwpofe,  and  bme 

Italia II  allionomcrsatRsune  ftole  the  thought, 
atiU  endeavoured  to  anticipate  his  dtfcovery. 
But  thefc  things  do  not  fuccced  well  when 
ihcy  are  hurried.  The  Italians  gave  the 
time  of  Mars's  revolution  to  be  thirteen  hours. 
The  ordinal  author  of  the  experiments  fixed 
it  at  four  and  twenty,  and  foi^  miniices. 
This  was  nearlj  the  double  of  die  dme  they 
allowed,  and  lie  flwwed  veiy  plainly,  diat  the 
miAake,  on-  their  par^  wa»  owing  to  their 
having  confounded  the  two  oppofitc  hemi- 
fphcrcs  of  Mars,  on  which  there  are  fpots,  in 

■ 

fome  degree,  alike.  The  cojnplcte  revolu- 
tion is  performed  in  the  time  he  laid  down  j 
but,  in  this,  we  do  not  confider  the  mean  re- 
volution of  tKe  planet,  but  dtat  wfaidi  it  feen 
wiien  be  iaoppofite  to  die  liu,  wbidk  is  die 
leaftofalK 

Venus  has  alfo  fjiots  in  great  number,  and 
of  confiJcrablc  fize,  and  in  this,  as  well  as  in 
fevcrul  phales  of  the  crefccnt,-  the  half-moon, 
and  the  like,  flic  v  aftly  refcmblcs  that  planet } 
but,  as  it  is  ncccfiary  to  chufe  certain  parti- 
cular timca  for  the  oblerving  of  Mars,  in  or- 
der tD  fee^bb  l|Krts  to  advantage,  it  is  equally 
lb  widt  iel{ieft-to  Venus,  and  tbofedme*  are 
not  fo  eaiSy  dlolen,  what  mi^t  naturatty 
appear  the  moft  proper  not  being  To.  In  ob- 
servations of  Venus,  in  general,  there  are  fccn 
fpots  in  abundance  upon  her,  and  they  sre  of 
great  extent ;  they  do  indeed,  like  thofe  of 
the  tull-moon  fcen  by  the  naked  eye,  cover  a 
fftzt  part  of  her  furface,  but  they  are  iauit, 
and  Wd^te^ninatledatdle  edges,  and  are,  by 
no  means,  pioperto  detennine  any  diing-. 

tt  wodd  be  rntnraL  to  prefier,  wtdiTe/ped 
to  Venus,  as  we  have  reconunended  widi  re- 
gard to  Mars,  thofe  times  for  obfervation,  at 
which  the  planet  was  ncarcft  to  the  earth  j 
but  thcfe  are  not  the  bcft.  It  has  been  al- 
ready Qbii^nred^  Uuu  wc  can  li»  nothing  dif- 


tin^ly  oh  die  gM>e  of  Merairyt  becnfeW 
is  always  fo  near  the  horiaon,  tiiat  we cao  oolf 

view  him  through  the  grols  vapours  of  the 
earth.    This  is  alfo  the  cafe  with  refped  t» 
Venus,  when  fhe  is  ncareft  to  the  earth ;  {he 
is,  At  that  time,  fo  little  clc\  Jtrd  above  the 
horizon,  that  we  fee  her  twimumg  aiio  trem- 
bling through  thofe  vapours,  and  could  decexv 
mine  nothing. dittindly  about  her;  all  her 
parts  appear  confiifed».  and  though  Ipoti  umy 
be  traced,  none  can  be  fixed  with  any  cer- 
tainty.   Whoa  we  have  opportunky  of  &ang 
her  out  of  the  reach  of  thcfe  vapours,  it  ii 
only  for  a  Jitt'c  interval,  and  we  want  ii;ne  tor 
obfecvadons  yi  tins  kind.    We  may,  at  ihcic 
moments,  Jee  fpots  mon  diitindly,  but  there 
is  no  oppoctunity  to  examine  their  difbeot 
ikuadon*  and,  added  to  all  diis^  it  is  only  a 
fmall  part  of  Venus  that  is  enlighCiencd  at  thcfe 
times,  and  that  near  her  edge,  which  is  ther> 
fore  the  r.carcfl  part,  for  feeing. the  i7iotion. 

We  arc  to  hkct  thofe  tinus  for  the  ob/er.- 
vatioji  ot  \'cinr.,  when  flic  is  moJeratefy  dis- 
tant from  the  carLh  ;  .fhewill  be  fcLii,  at  this 
time,  more  enligluened,  or  will  Ibew  a  ijirger 
part  of  the  enligbtmsd  hemilphtte,  and  will 
alio  be  out  of  the  reach  of  diat  milrepKlaiia- 
tion  from  vapoun  of  tbfrjearth  by  being  firfu 
cleiidy  elevated  above  the  horizon. 

^Vhca  we  have  fcleded  fuch  a  time  for  the 
obfervation,  we  are  to  apply  to  telefcopcs  of 
confldcrable  power,  and  in  tlic  moll  fair  and 
fitvourable  eveningi  to  icniarii  ionic  fput 
which  is  of  a  very  peculiar  figurc,^  is  fuffici- 
ently  bright,  and  well  tenninated  at  the  edges,  . 
and  is  near  die  cemie  of  the  planefa  iUk, 
AH  thefe  caudons  are  neceflaty  for.theciWerr 
vatioa  of  the  fpots  of  Venus,  in  order  to  de» 
termine  any  thing  from  them.  It  is  true  that 
this  planet,  at  almoft  any  time,  affords  a 
plcafinj^  rpc<f}ac)e  through  the  tclelcopc,  her 
uciccxit  lonxi,  iu;d  her  iilveiy  brig,hincis,  arc 
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▼try  pleafing  j  and  rjX)ts,  fuch  as  they  arc,  may 
be  always  leen  on  htr ;  but  to  diftinguifli, 
with  a  fufficicnt  accuracy,  for  ufe,  in  calcula- 
tion, is  much  more  ditHcult.  Our  diuiaCe  is, 
indeed.  To  'favourable,  .that  thei«  are  but 
few  opportumties  i  and  jwtwithftanding  the 
excellence  of  our  ioflnunents,  and  the  ikitt 
of  thole  who  ufed  them,  the  beft  and  mofl 
determinate  ob(ervations  have  been  made  in 
Italy }  nay,  although  the  chmatc  of  France 
be  more  favtourable  by  much  than  oujs,  yet, 
when,  on  occafion  of  certain  difputes  with  re- 
gard to  the  period -of  Venus^i  revolution,  ic 
was  judged  nectflaiy  loiepeat  at  the  cUerva- 
toiy  at  Paiia^  ,and  with  the  beft  inflainuots 
tim^  diofe  oblerwatiom  v^kb  bad  been  be- 
fore made  at  Bologna,  and  at  Rome,  the 
fpots,  which  had  been  the  fubjedb  of  them, 
were  not  to  be  fcen  with  a  degree  of  prcci- 
fion,  in  any  degree  comparable  to  that  in 
which  they  are  fet  down,  by  either  the  one, 
or  the  other  of  thofc.obfcrvers. 

We  are  to  undertake  the  obittrvauoiis  of 
Vfcnus  in  this  countiy,  as  liable  to  all  dtefe 
deficiencies,  but  yet  we  (hall  not  want  op^ 
pofttmittesof  leetng  all  that  is  neceflaiy«  if 
we  life  the  proper  regulations.  We  (hall  di- 
^guUh  on  the  furface  <tf  the  planet*  when 
wc  have  taken  fuch  an  opportunity  as  is  pro- 
poled,  certain  large  trach  of  a  more  obfirure, 
and  others  of  a  more  bright  hue  than  the 
rclt  of  the  planets.  The  hrii:  of  thefe  we  fhall 
call  ffas,  accoidingtDtheieceiyed  diftin^n, 
and  dicy  have,,  indeed,.4noie  the  appearance 
of  feas,  than  thofe  of  any  other  ofrthe  ph- 
nets,  being  fpread  about  the  fiirface  of  die 
globe,  in  fome  meaAu'e,  as  thde^of  our  earth  ; 
thcfe  r.re  Inrge,  the  bri^ilutr  parts  are  TmaU, 
many  ot  them  are  amidlt  the  part  called  land 
in  the  planet,  and  are  very  fair,  but  the  molt 
coofpicuous  are  thofe  which  nfe  out  of  the 
inifiioe  ofthe  ftan,  ot  the  lacid  fpecks  of  pe- 


culiar £gtire  that  appear  among  the  dark 

ones. 

If  we  hx  upon  one  of  thefc  fpots  near  to 
the  centre  of  the  planet,  we  iball  find,  tiiat 
it  returns  to  its  place  after  twen^-three  hours 
and  twenty  minutes.  We  find  thus,  that  the 
planet  Venus  has,  like  all  the  otbeis,  a  revo* 
Jution  about  her  own  axis,  which  fhe  per- 
forms  in  a  period  nearly  the  fame  witli  that 
ot  the  curih,  and  not  very  different  from  thst 
which  Mars  takes  to  perform  his.  1  here 
have  been  objccUun^  raiicd  ag^inft  this  fy- 
item  indeed ;  nor  is  it  a  wonder  that  tiiere 
fbould,  when  ,the  appearances,  on  which  it 
is  founded,  are  lb  difficult  to  be  feen,  and  the  - 
pbfervalioas  lb  liable  lo  error,  ffianchini 
made  fome  obfervations  at  Rome,  and  inferred 
from  them,  that  this  planet's  revolution  was 
not  performed  In  between  twenty-three  and 
twenty-four  hours,  but  took  up  twenty-four 
days  and  eight  hours  ;  this  at  firll  fight  con- 
tradidfcd  rcaiun,  and  the  uniformity  of  na- 
ture, jn  making,  this  planet  lb  vaftly  difl^mfi  - 
in  its  period  of  tevoltttion  about  its  own  axia  • 
from  the  fun»  which  were  neareft  to  it  in 
their  orbits ;  but  although  this  aflronomer 
had  his  followers  at  that  time,  it  has  been 
fmce  abundantly  proved,  that  his  obfer\'ations  • 
were  too  few,  and  too  much  interrupted,  to 
form  a  rcsiular  fyftcin  ;  and  that,  throughout 
the  whole,  m  ipitc  of  dicir  appearance,  iu  fa> 
vour  of  the  long,  period  he  eflabdhed  upon 
them,  thqr  :do  aa  fully,  tend  lo  confirm  die 
dodrine  of  that  revolutian  of  twenty-tbmi  ' 
hours  and  twon^  mimitcs^  wbicfa^ts  wtaii^ 
the  truth. 

We  haveiean  that  the  Am  is  certainly  fub-> 
jc£t  to  fpots  on  his  furface,  the  fixcJ  ftare, 
probably,  alfo ;  and  that  ail  the  pnmary  pla- 
nets, which  we  have  opportunities  of  obferv- 
in^,  with  a  fulficient  uLCUiacy,  ariord-them.  • 

J,  hexc  yet  lanaim  anoUict  order  of  die-h«»*  - 
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venly  bodies  to  be  examined,  the  fatcllites  of 
the  larger  planets.  Thofc  fcconuary  pbnets 
which  revolve  round  about  the  others,  while 
they  pcrfonn  their  counc  about  the  lun 
thefe  are  lb  far  as,  yet  known,  oniy  ten  in 
fium1»er»  five  revolving  found  about  Saturn, 
jfour  about  Jnpttcr,  and  one  about  our  cardi. 
We  fee  that  our  moon  has  fpois  in  very  great 
abundance,  and  as  the  oflkes  of  die  other 
nine  arc  the  f:\mc  with  hers,  it  is  probable 
tiicy  arc  compofed  of  like  materials,  and  rea- 
fon  pleads  for  the  belief  of  their  being  ACo 
fpotted,  but  this  is  not  all.  Experience  and 
4ibfefvatioD,  although  they  do  not  prove  it, 
join  in  feme  degree  of  confirmation. 

In  obja6b  fi>  ramole,  and*  atthe  famelMie) 
fii  finaU^at  the  (aieUices  <^  thefe  two  pkuieta, 
we  ate  not  to  fuppofe  tbebeft  inftruments  can 
enlarge  the  dilk,  fo.as  toihew  variations  of 
colour  on  it ;  but  we  fee  fuch  things,  m  re- 
gard to  thtni,  as  may  lead  us  to  infer,  that  it 
is  Jo  i  and  as  in  regard  to  primary,  (o  with 
thefe,  we,  at  the  ianic  lime,  make  out  their 
fpots,  and  their  levoltttions  about  their  axii. 

We  are  to  confider,  lliat  the  exificiKe  of  a 
ffoA  quantity  of  fpota  on  thefe  remote  and 
iitde  fbrs,  could  only  ferve  to  diminifh  their 
apparent  magnitude,  not  to  be  diftindtly  fcen 
on  them.  In  nn  examination  of  the  f.itcllitcs 
of  Jupiter,  we  fee  them,  at  diHcitJit  times, 
appear  of  diftcrent  magnitude  j  they  are  tjuiic 
inviflble  (o  ^e  mdted  eye,  but  a  teldbope, 
•f  finaH  power,  will  difimver  them  j  they 
may  Aen  by  a-vefi«du^  teMcope  efaibeue 
Spur  feet,  but  they  then  appear  only  as  Han 
of  the  fixth  or  feventh  magnitude  to  the 
mSud  eye.  When  we  ufe  giaAes  of  more 
power,  we  <iiftinguiih  their  relative  magni- 
lui'c  to  one  another,  but  this  is  not  always 
the  iamc.  Wc  fi»  the  faa»c  fatcllite,  even 
wfan  it  ia  at  t^  fame  diftance  from  ti^  pi 


a- 


iht  fourth  fatellitc  often  appears  Icfi  than  the 
other  thiee,  but  fomctimcs  it  (terns  h"''^<?f 
than  the  two  firfl,  and  tlie  t'  iid  ofren  ij^- 
pears  larger  thaji  any  of  the  ollters,  but  loBW- 
tiraet  it  ia  only  equal  <lo  die  two  firft. 

Tliere  is  no  way  of  accounting  for  dm, 
but  by  fuppofing,  that  the  fittdUiies  have  %ali 
on  feveral  parts  of  their  furfaces,  and  tfast 
they  revolve  round  upon  tbdr  own  axis  ;  6r 
if  there  he  a  great  qtiantit}'  of  dark  fpots  rm 
one  hemifphere,  and  very  few  on  snothtf, 
that  which  lus  the  great  number  will  appeir 
linaller  than  that  which  has  the  few ;  and 
con&quenlly,  u  the  levoliition  of  the  fiNcUite, 
about  ita  own  a»s,  turns  towaad  us,  fome- 
^es  die  l^hter,  and  (bmetimes  the  darker 
hamifpbcre,  the  iaint-  fatellitc  will  appear 
fonedmes  larger,  and  fomctiroes  fn^allrr. 

But  there  is  a  difference  of  this  kind,  yet 
mrii  c  apparent  among  t!ie  iatellitts  of  Sattim. 
1  lie  two  flrlf  of  thele  are  fo  arpar'-r>f.' y  rsrear 
the  body  of  the  plajict,  ui  »  part  of  cheir  re* 
volulioiis,  dot  wO'loofe  %ht  of  Afcm  ht  a 
time  I  Che  tiwd  being  larger,  and  more  4i* 
tety  we  famatiwcs  In  dimug|i  the  wbole 
couife  (tf  his  lovohitioii  i  aad,  in  gienefa],  due 
alfo  is  the  cafe  widi  the  fourth  and  fifth.  The 
four  firft  fatellites  always  preferve  the  fame 
comparative  magnitude  with  refj>e«5l  to  one 
another;  the  fourtii  always  appearing  the 
largeft  ;  fo  that  probably  their  feveral  htn>  - 
fphcres  arc  Ipotted  ntauy  m  an  equal  man- 
ner }  and  tdddi  ev^r  part  is  tutned  fowaid 
dka«aMl|»  diefiune,«r  nearly  the  Amc,  ^uan- 
Ay  of  light  ia  fsfieftpd,  and  confeqacady  die 
apparent  bigincfs  is  die  fame ;  but  it  is  odier- 
wiic  ui^fnA  to  the  fifth  Satellite  -y  this  fone- 
times  appears  larger,  nay,  conlidcrably  lir^w, 
than  the  third,  but  M  others  it  is  ImsHrr, 
and  cotitinMes  diminifhine  in  bignciv,  irvm 
tuut  to  time,  till  it  be  wholly  loi^  to  th: 
t  i  it  cofiitimifi  thus  invifibiefor  fome  COS* 
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fiMUe  tlne^  thM.  appMs  agpin  Sa  its 
pdftm  iM>i  tiiit  that  not  M  oxm,  bttt  by 
a  gradual  encreafc  This  b  an  appearance  in 

the  fatclllte,  which  can  be  no  other  way  ac- 
counted for,  thaa by  the  fupjwfitionof  its  halv- 
ing *  S^^^  quantity  of  dark  Ipou  oti  one  of 
its  hemifphercs.   We  ihatt  then  ondaftuul, 
tiiat  where  it  preletit&  to  the  ivliole  free  bonL' 
fpbtfc*  it »       Imninousy  and  conlequently 
it  appeals  laige }  as  ic  fcwolves  about  its  axis, 
it  will*  by  d^rees,  bring  more  and  more  of 
tlie  fpOtted  bemifphcrc  toward  the  earth  ;  the 
coiifequence  of  this  wiU  be,  that  as  Icfs  ?.nd 
lek  light  lb  rcfl-ocled,  the  fatcUiLc  vi.li  i-i-i'^-r 
fm.iUcr  and  fn^alkr,  till  having  brouglit  the 
w  jiolc  fpotted  hemiipliere  to  be  twned  towavd 
the  earth,  there  is  nocMgbt  enouglfck  tolleaed 
t»  make  it  fecn  at  this  diflanca,  and,  hom 
this  condixioUt  it  mlU-      conttnuing  the 
fanKModoa  of  fevotatioiit  by  decrees,  catry 
IMXC  and  more  of  the  fpottedhemifphcre  from 
the  earthwards,  and  a  proportionable  quan- 
tity of  thx;  free  hemifphcrc  will  appcir  ;  it  will 
thus,  by  dtgrecb,  trom  benigjult  vifiblc,  ca- 
treafc  m  apparort  n>agoinid«  tUl  lit  equal,  and, 
finally,  tiH  it  exceed  the  AirdfctolUtoin  fict^  at 
which  it      Qootbwie  tiU  ^  of  the  %octod 

But  this  is  ttotall  thanmay  be  braught  at 
favour  of  the  fatriRtcs  of  tfre  laiger  planee, 
hkving  thofc  fpots  oo  their  fiafacw,  which 
feem  umvctfcl  to  the  heavenly  bodies.  When 
the  fatcllitcs  of  Saturn  pafs  bift  near  to  tho 
tUlkof  the  r'aiict,  they  arc  loft  in  its  ]hht, 
and  at  this  dillancc  :irc  not  di 
tut  it  is  !iot  fo  with  regard  to  thofc  of  Jupi- 
ter i  it  is  from  thcfe  laft  alone  thaf  the  pre- 
sent proof  Aerefcre  is  cxpc£lcd.  The*  lame 
fatcll  lte,  in  itffpafltng  the  dKk  of  Jupiter,  is-, 
at  fomctimes,  much  larger  in  entring,  and 
much  longer  in  departing,  than  at  oihefs 


s  p 

fomctimes  this  takes  up  ten  miiuites,  fome- 

times  it  is  performed  in  lefs  than  fix  minutes, 
and  this  can  only  be  ow  ing  to  the  dilk  of  the 
fatellite,  having  at  fomctunts  none,  or  only 
a  few  fpots,  and  at  others  a  great  many,  fo 
that  it  appears,  at  thole  linas,  much  larger, 
or  finallari  befidc,  when  the  latdlttes  afCbrds 
.  as  pfoofe  eftbdr  haiiy  fpots  on  their  fur&ccs^ 
finoBi  the  apparent  diminutions  of  magiutttd^ 
wo  have  diis  £uFther  incident  in  their  appear** 
ancc  to  countenance  it.   It  happens,  not  un* 
frequently,  that  they  pafs  before  the  body 
the  planet,  or  immediatciy  between  that  and 
the  earth ;  in  this  cafe,  we  fiametimes  can 
tcace  dieir  pallage  over  the  diik  of  the  planet, 
and  at  odiers  we  cannot,  which  can  be  onlji 
owing  to  their  exhibiting,  at  one  time,  a  pait 
of  thdr  furfaces  which  have  fpots  on  thcm» 
and,  at  other  times,  parts  which  have  nooe^  ■ 
or  have  much  fewer. 

The  Kg^t  of  the  fatclKtes,  like  that  of 
the  planet,  originally  coming  from  the  fun, 
and,  bein"'  rcffr-f^rd  to  us  from  their  furfaces,  it 
follows,  that  their  Hght,  and  that  of  the  pla- 
net itfelf,  muft  be  nearly  of  the  fame  degree 
of  brightncfs  i  it  is  fo  in  effiscl,  only  that  at 
fomct'mies,  lint  of  t^'firtdfites  is  more  fwnt. 
We,  arfometimes,  entirdy  loofe  the  appeaf-* 
anoe  of  the  ikceHite,  as  foon  as  iris  gpt  be-> 
fore  the  planet,  and'fteno  more  <rf  it  till  it 
gpes  oiF  the  difk ;  at  other  times  we  are  able 
to  trace  it  ?.]o:vz^  all  it?  pnfTngc,  and  can  di- 
fl;nr:utfh  in  the  place  where  wc  know,  by 
computntinn,  that  it  muft,  at  that  time,  be  a 
little  dufky  fpot ;  this  is  darker  than  the  ge- 
neral furface  of  the  planet,  and  iS'finaUer  than  - 
tfae  ftadow  of  the  fatdllte  wouM'  be.  From  - 
the  fee  of  the  fpoe,  and  the  appearance  of  it 
only  at  certain  times,  it  is  natural  to  infer, 
that  when  the  ligihtcr  hcmifpherc  vf  the  fa- 
teliite  appears  to  be  turned  towards  the  earth 

.  .  •  at-- 
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at  the  time  of  its  pafling  before  the  planet, 
tiie  light  from  it,  and  that  from  the  planet, 
being  very  nearly  the  fame^   it  is  not  diftin- 
guiOicd,  but  fccms  blended  with  the  body  of 
the  planet  i  but,  on  the  other  hand,  when  a 
part  of  the  more  fpotted  hemifphere  of  the 
fetdltte  happens  to  be  towant  us  at  the  time 
when  it  pafles  over  die  planet,  there  we  fee  it 
in  form  of  a  fpot,  becaufc  it  is,  in  the  genc- 
laly  more  duiky  than  the  d'lfk  of  the  planet} 
and  this  fpot  appears  not  only  darker,  and 
more  or  Icis  brighter,  or  lefs  diftinguifhable, 
as  more  or  Jefs  of  the  fpotted  part  of  the  ([nhcr 
comes  into  that  hemifphere  wiircli  is  toward 
OS,  but  the  ijwt  appears  larger  aa  it  irmorc 
ihint,  and  finaller  as  it  b  morerftrong  upon 
the  planet.  Thcxe  have  not  been  wantmg 
thofe,  who,  while  they  have  allowed  a  part  of 
« the  <tir£Kes  of  the  Satellites  fiHl  of  fyotSy  and 
mother  parts  Icfs  frU  of  th^m,  have  conjc£lurcd 
.  alfe,  that  thcfc  tpots  might,  occaTionally,  ap- 
.  pear  and  difappcar  as  fome  of  thofe  in  Jupiter 
do,  and  that  this  might  occafioii  the  divcrfity 
of.  appearances }  but  it  is  much  more  proba- 
that  it  is  ovnng  to  the  diffimnt  parts  of 
l))e  fui&oe  exhibited  to  the  eardi,  as  die  re- 
vohidan  abont  their  «»s  determines.  This 
revolution  feems  to  be  univerfal  among  the 
heavenly  bodies  i  and  indeed  fpots  on  their 
Surfaces  feem  as  univeiial* 

SQyARE  NUMBER,  A  fquare  num- 
ber  b  the  tenniiiedtt>expie6aplaiienmnber, 
or  a  number  which  is  pcoduced  by  the  rndtipli. 
cation  of  one  number  by  another^  the  midti* 
plicand  and  multiplicator  in  which  are  equal. 
If  the  untfs  of  this  number  are  reprefented  by 
fo  many  little  fquarcs  difpofed  ii',  n  re£langle, 
tlie  fides  of  that  rcdangle  wiH  be  equal ;  and, 
when  this  is  the  cafe,  the  p:ucud  of  the  mul« 
t^lication  is  called  a  fquare  number. 
For  inftance  thus,  nine  it  t  iquare  number,  | 


becaufe  three,  being  multiplied  bj^three,  pn. 
diHre  it ;  and,  when  this  is  reprefented  in  a  i- 

giire,  the  fides  being- equal,  the  figure  is  a 
fquare.    The  fide  of  a  fquare  number  is  ex- 
prcfled  by  the  term  fquare  root,  it  being  the 
fum  of  the  -multiplicator,  or  multiplicand, 
equally.  -Thus,  when  the  number  mne  is  re« 
prefented  by  IbmanyMe  ftpam  aa  there  are 
units  in  it»  difpofed  as  mmttoned  already,  any 
one  of  the  ftdes  being  taken  far  all  lbur»  are 
alike,  and  the  little  fquarcs,  of  which  it  is 
compofed,  and  which  fVand  in  the  place  of 
units,  being  counted,  they  will  he  found  to 
be  three;  the  number  three  is  therefore  the 
fquare  root  of  the  number  nine,  whi^h  is  a 
plane  number,  and  a  fquare  number.  Four, 
in  the  ftme  manner,  is  the  fquare  toot  of  fix* 
teen,  five  of  twentjr-five,  and  fb  on. 

We  fee,  by  this,  that  eveiy  iquaie  number 
may  be  ranged  or  difpofed  in  die  form  of  a 
fquare.  This  being  true,  the  converfc  alfo  is 
a  propofition  equally  true,  which  is,  that  every 
number,  which,  on  reducini?  its  numbers 
to  little  fquares,  can  be  arranged  ma>  a  fquare 
figure,  is  alfo  a  li|Hare  muAtt^ 

What  the  leachfln  of  ariteeik  caU  ex- 
trading;  the  liiiiate  root  of  a  nmiber,  is  the 
finding  if  a  number  piopofed,  fix  duannwfli* 
gation,  be  a  fquare  one,  its  root  is  afanyi  to 
be  found  cxaclly  in  round  numbers,  as,  iif die 
root  of  twcniy-nvc  were  delired  ro  be  found, 
twenty-five  being  i  fquare  number,  that  is,  a 
plane  nmubcr,  produced  by  the  multiplsca- 
don  of  a  flinnber  by  itfelf,  the  root  may  be 
finnid  in  an  even  or  whole  number,  fiir  it  is 
fivt.  The  twoity-fivc  being;  difpofed  in  a 
fquare,  each  fide  of  that  would  contain  five  of 
thofe  lefler  fquares,  which  ibuid  for  units,  and 

confequendy  five  is  die  Iquare  root  of  twenty-  - 

five. 

If  the  root  of  twcntv-fix  fhould  have  hem 
icyuixcU  iniicad  of  that  of  twcnty-hvc,  th.i 

couid 
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eetild  not  have  been  produced  in  «i  even  or 

%vho!e  number,  feeing  the  given  number 
t\v'i"r'V. -fix  is  not  a  Iquurc  number.  On  miu'k- 
iijg  down  tills  tvvcnty-hx  upon  paper  by  thofc 
little  i'quore^,  which,  on  theie  occaitons,  iland 
fac  nnitt,  thcce  wouU  ba  found  a  fquare, 
«ach  of  wbofe  iides  would  be  five,  and  at  one 
of  its  cornen  a  Jingle  Iquare  -ftsnding  out, 
which  would  be  the  twcnty-fixtb.  Jn  this 
cafe,  all  that  can  be  done,  is  to  take  the  fquare 
root  of  the  twenty-five,  that  is,  five,  and  to 
add  to  it  a  fraction,  to  denote  the  projpojrtioned 
part  of  the  unit,  or  finglc  fquare. 

From  this  expreflion  of  numbers,  bv  tlic 
conjundtion  of  lines,  inftcad  of  the  ordinaiy 
ftCc  of  figures,  we  come  at  an  analogy  which 
could  not  otherwile  have  beendifcoveied,  and 
^hich  is  extreoidy  wordiy  of  our  attention. 
Xhis  comparifon  of  lines  and  numben  ti^- 
thcr,  fhews  us,  that  a  rc<Sbnglc  in  geometry  is 
the  fame  to  the  lines  by  which  it  is  generated, 
ns  the  produdt  in  arithmetic  is  to  the  numbers 
from  the  multiphcation  whereof  it  arifc;, 
Thcfe  mutuaiiy  bear  tht  (kme  relation  to  one 
.another.  The  fquare  of  a  number  is  the  pro» 
6u£t  of  a  number  multiplied  by  itTdf,*  and  the 
fquare  of  a  line  is  die  fquare  produced  by  the 
miii^plicatiait  of  diat  line  into  itTelf.  In  other 
srordSy  It  is  made  by  the  motion  of  a  defcri- 
bent  carried  along  a  dirigpnt  equal  to  itlelf, 

SQUARE  ROOT.  Kxpreflesthat  imni- 
ber,  which,  being  multiplied  by  itfelf,  pro- 
duces die  number  of  wbidi  die  foot  is  requiied* 
Thus,  if  the  iquaie  root  of  twetity-fix  had 
been  required,  twenty-fix  net  being  a  Iquaie 
number,  no  whole  or  even  number  could  'j\\'c 
it^  root.  In  this  cafe,  all  that  can  be  done,  is 
to  take  the  fquare  root  of  the  next  (quare  num- 
ber, which,  in  this  cafe,  is  twenty-five,  and 
vfc  it  with  4  tiA^on  denoting  the  proportion 
fo  the  odd  uniti 
Vol.  I, 


STANDARD,  Renum,  A  name  given 
by  Schickard  to  the  Eag^le,  one  of  the  Qor- 
thera.conltellation$» 

STAB.  OP  Hev^mcb,  A  name  tliat  iu 
given  by  the  aftrological  writers  to  the  pbnet 
Saturn;  itderivedfiomoneof  die  old  Greek 
names  After  Nemefios,  Stella  Nemefis. 

STARS,  ^xtJ.  Before  the  ufe  of  telcCcopct 
men  thought  the  number  of  the  fixed  ftars  a 
fettled  thing,  and  could  talk  of  them  familiarly 
within  the  compafs  of  a  few  rhouf.ind^ :  but 
fmccit  appears,  that  iaujitnlc  indeed  as  ihey;ire 
to  die  naked  eye,  they  are,  by  no  means,  the 
fame  in  point  of  number  as  feen  by  dificrent 
people.  It  is  wdl  known,  diat  fomc  fee  only 
fix,  and  fr  mc  feven  fiars  in  die  Pleiades ^ 
nay,  Kepler  gives  us  an  account  of  one,  who 
could  diftinguifh  fourteen  there ;  and  the  fame 
author  tells  us  of  another,  who  could  count 
forty  in  the  (hicld  of  Orion.  A  telelcope  of  a 
very  moderate  power  will  ihew  ten  times  as 
many  ftars  as  are  to  be  leen  by  the  mdced  eye, 
with  its  general  power,  and,  as  the  power  of 
magnifying  is  encreafed  in  theinAntment,  the 
number  of  flars  (cen  encreafcs,  till  (fo  far  as 
wecandiicover)  it  is  endlefs.  De  Rhi«5la  fays, 
he  counted  more  than  two  thoufand  ftars  in 
the  finglc  conlk'llation  of  Orion,  which  is, 
at  leaft,  twice  the  number  that  a  good  eye  can 
diftiivguiflj  in  the  whole  hemifphere.  Galileo 
had  once  a  dcfign  of  marking  all  the  liars  of 
^  cooflellation  as  hisbeft  telefbopes  fhewcd 
diem  to  him,  but,  counting  twen^-one  in  the 
fingle  nebulous  ftar,  and  five  hundred  in  die 
compafs  of  about  a  depee  and  an  half  fijuars 
in  another  part,  he  r^n'-e  up  the  attempt. 

The  t)bi"er\  ation  ot  Sinus's  diameter  bcini» 
five  fccond.i,  h.ad,  for  its  author,  one  of  the 
moil  accttratc,  and  molt  judicious  aftronomcrs 
the  world  has  ever  ki^wQ,  Caflini,  and, 
Y  y  y  whaievor 
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whenever  it  is  repeated  with  the  f.ime  appa- 
ratus, it  fuccecds  in  the  lamc  jnaiinc; ,  and  vc- 
riEed  very  pundually  and  odier  (bis  bave 
iUfo  apparent  diameters  of  neailf  the  lame 
«  xtent.  I'hts  is,  hcnrorer,  a  point  that  has 
been  combated  very  ftreniiodlf  fince,  and 
fomc  of  the  greatstl:  of  our  own  aftrono- 
nicrs  have  not  only  taken  away  fo  great  an 
apparent  diameter  from  this  ftar,  but  all  dia- 
iiicttT  vn'hatlocver.  They  afiert,  that  all  the 
fixed  ftars  are  mere  lucid  points,  and  advhc 
the  viewing  them,  notthroi^anobje^-glars, 
the  aperture  of  which  b  limited  a»  in  thb  ob- 
fervation*  but  duougjli  one  diat  has  been 
fmoaked  black,  and  they  aflert,  that,  thus, 
neither  Strius,  nor  any  other  of  them, 
have  any  the  leaft  meafurabic  diameter. 
In  favour  of  this  laft  fyftcm  it  is  advanced, 
that,  when  any  of  thcfe  large  fixed  ftars 
immcrgc  behind  the  dark  edge  of  the 
moon,  they  are  feea  to  plunge  in  at  once, 
and*  in  the  fiupe  manner,  burft  out  at 
once  ag^'»  in  an  inflant  in  their  full  fplendor. 
The  admcafurement  of  Caffini  fets  thefe  bodies 
at  an  immenfe  diftancc ;  this  obfcrvation 
would  place  them  at  a  much  larger.  It  was 
but  equitable  to  fbtc  tlie  two  opinion<^,  and, 
where  To  i^reat  authorities  as  that  or  Cuiiini  on 
one  part,  and  ihatof  Hallcy  on  the  other,  are 
oppofed,  it  may  be  well  lo  advi&  repeated 
experiinents  and  obfervations  fiuiher  to  deter- 
mine which  b  right*  In  the  mean  time  it 
may  not  be  amifs  to  add,  that,  not  only  one 
Itar,  but  two  ha\c  been  found  to  emerge  in 
this  inftantancous  manner  from  behind  the 
moon,  as  is  the  cafe  in  an  obfcrvation  made 
ou  thofe  two  Itars,  which  maicc  what  appears 
tu  the  naked  eye  to  be  only  one,  and  is  called 
y  in  Bayer's  catalogue  of  the  flars  in  Virgo. 
This  pair  of  ftars  (for  fo  ikitf  aielbund  co 
be  by  a  iddcope  of  moderate  power)  have 
been  to  toiouocfge  and  emerge  again  from 


the  moon's  d'fk,  and,  althougli  they  be  abfo- 
luteiy  two,  and  lb  apparently  fuch,  thattboe 
is  a  i^ce  between  them,  they  have  been  feet 
Co  emetge  togecher*.tn  their  ftiQ  brigbtncft  ad 
lu&t,  not  fiiii  diminiflied  as  if  but  Icea  ii 
part;  When  diingi  cf  the  moft  niceldal 
come  before  the  examination^  we  are  MM 
fubfcribe  to  the  opinion  of  any  aftronomr, 
nor  arc  we  to  give  up  the  credit,  if  wc  woe 
cnclincd  to  pay  him  fi  om  any  obfcrvation  of 
another  tliat  makes  againil  it.  We  are  to 
confider  the  appeanuioeS|  and  the  reafiau  t^ 
favour  both,  and  we  are  to.compne  oh&nfip  | 
tions  of  either  of  thefe,  or  of  aaj  odias  of 
good  credit  that  are  of  a  parallel  kind,  al- 
though made  with  a  different  intent;  aad^ 
when  we  have  thus  compared,  to  call  in  our 
own  obfervations  upon  all,  divcllino;  ourlidm 
of  prejudice,  for  it  is  the  enemy  to  aU  trutlw 

Stars  Fixed,  thtir  AiagmiMitt.  Tbt 
fixed  fiars  are  lb  numerous,  that,  in  order  lo 
fpeak  of  them  with  any  degree  ofprecifioa,jll 
the  podUde  methods  were  to  be  attempted  of 

diftingnHhing  them  one  from  another.  After 
they  were  arranged  in  little  ot  larger  clullers  into 
the  figures  of  conftellations,  they  wercdiftin- 
guifhcd  as  making  paitsL-t  tiKlc,  accordii^  to 
their  appart>u  maj^iiitudei  we  fiiy  apparait, 
for  nothing  is  to  be  gathered  as  to  ther  real 
proportioinir  im^ttude  between  one  anodier 
from  their  appeanuiccs,  mider  different  fiaO) 
to  our. eyes..  We  know  that  obje^  appear  ^ 
fmaller  in  proportion  to  their  diftancc,  fo  t:.' 
thoic,  which  appear  largcil  of  all  to  u>,  mzj 
be  the  fmallefl,  only  nearer  to  us  than  the 
reft;  and  thole,  wliich  are  I'carce  wUblc  lo 
the  naked  eye,  largeft,  only  nu>ft  remote. 
Nor  b  this,  all,  we  account  them  all  ts  be 
funs,  but  diey  may  be  funs  of  diftrent  dqnstt 
of  brig^tnels ;  aldMNi|h  globes  of  liquid  6re, 
ibme  may  ba?e  mgv^  and  fome  fewer  fpots 

iiKk 
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fuch  as  wc  fee  in  the  fun,  .in J  wcknow,  that, 
in  proportion  to  the  quantity  of  thofe  fpots, 
*  they  will  appear  larger  or  finaUcr.  Wc  fee, 
among  the  fitn^ktt  ofJjiFhcr  and  ftitum, 
that  the  iatdlice  flnll  appear,  at  ibme  dmes, 
larger,  and,  at  others,  finaOer  than  ihofe 
about  it.  This  is  not  owing  to  any  other  caufe 
than  tint  the  whole  fatellite,  being  fpotted 
like  tlut  of  our  moon,  only  in  fomc  parts 
more,  and  in  others  lefs,  it  appears  larger 
when  a  clearer  part  of  its  furface  is  turned  to- 
ward i»t  and  fmaller  when  a  more  fpotted 
part.  Tims,  if  twoof  theiixedftarsbefup> 
|K>fed  at  tbe  lame  txaSt  difhnce  from  u»,  and 
CJOBSf  alfo  of  the  fame  bignefl  ,  <  ily  one 
havtt^  many,  and  the  other  but  a  few  of  thofe 
fpots  which  we  fee  in  the  fun  ;  it  is  certain,  that 
which  had  but  k-w  would  appear  much  larger 
than  that  which  had  n\anv. 

We  fee,  ilicicturc,  tiiat  we  cannot  at  all 
judge  of  the  real  comparative  magiuCude  of 
the  Hxed  ibn  ftom  that  which  appcaratoua  j 
however,  ai  what  does  appear  at  one  time  alib 
appears  at  others,  an  J  th  y  k  ;  c  p  the  fame 
proportion  in  the  fixes  they  alTume  with  rc(pc<5l 
to  our  eves  fituated  on  the  earth,  it  will,  in 
point  ot  uic,  anfwcr  the  fame  purpofc  to  fix 
their  apparent  magnitude  as  if  it  were  ;  their 
real  ailronomers  have,  with  this  view,  di- 
vided the  fixed  flan  into  fixdafib,  under  tl|e 
name  of  thoie  of  the  firft,  Iccond,  Aird,  and 
fourth  magnitude,  and  fo  on  j  thofe  of  the 
*foft  being  the  hug^,  the  others  diminifliing 
pibportionably. 

Although  this  divifion  be,  in  feme  degree, 
proiKT,  and,  in  many  rcfpccts,  vcryuftful,  we 
are  not  to  fuppoic  ihut  it  is  pre;.irc  or  regular  y 
it  is  ncrmore  dian  a  groft  aHbrtment,  for 
there  are  not,  perhaps,  any  two  of  the  whole 
heaven  of  ftarsthac  areexa^jof  the  fame 
jiae }  and,  amoiig  thofe  of  any  one  clafs,  ac- 
cording to  this  received  difiin^ion,  there  arc 
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fevcnl  tlut  arc  larprr  tind  frnnllcr  than  one 
another,  and  even  muny,  tijat  are  called  of 
one  magnitude,  by.  fome  writers,  are  efteemed 
of  another  hy  others.  The  fins  of  die  fixdi 
manntiide  are  thofe  which  can  but  juft  be 
diftingniflked  by  the  naked  eye.  Wc  know 
that  there  are  vad  multitudes  below  thefe  in 
point  of  apparent  magnitude,  which  only  tc- 
Icfcopcs  dilcovcr  to  us,  and  even  thcfc  lo  dif- 
ferent among  thtmfclves,  tlut  fcveral  oidcvi 
might  be  dlilinguiibed  among  them.  Bat 
thc&  ar*  not  taken  into  die  account  of  die  iix 
dafies,  diflingoiihed  under  the  cfaaraaerifed 
degrees  of  magpiitude. 

The  ftars  in  the  whole  heavens,  vtfible  to 
the  naked  eye,  are  much  fewer  than  any  one 
would  imagine,  who  viewed  thcni  only  In  the 
grofe.  We  are  induced,  bv  their  confufLd 
order,  attd  by  their  twuiKung,  to  luppofe  them 
much  more  numerous  than  they  are ;  m  the 
oudftof  die  deareft  and  darkcft  night  weioe, 
in  the  northern  hemifphere,  or,  in  that  part  of 
the  heavens  which  is  expofed  eveiy  way  to 
our  fight,  only  one  thoufand  at  themoft,  and 
of  thcfc  only  a  very  fmall  number  arc  of  the 
larger  kinds,  i  helc  arc  viliblc  to  all  people  \ 
but,  with  regard  to  the  fmallcft,  there  are 
many  of  them  that  can  be  Iccn  only  by  fuch 
•as  have  peculiarly  good  eyes.  The  Seven 
Stars,  as  they  are  generally  called,  hate  been 

letdown  at  fix  only  by  die  fiurgreta number 
<^  dlofe  who  have  written  of  them,  and,  to  - 

the  generality  of  mankind,  they  appear  no 
more,  but  here  and  there  a  m;m  counts  fcvcn. 
The  truth  is,  that,  hefide  the-  fcvcra!  tile- 
fcopic  ftars  among  ihem,  tliere  is  a  fcvcnth 
very  {maU,  and  only  to  be  diftinguUhed  by  an 
accurate  fight.  From  the  accounts  of  diefe 
ftars,  at  diilerent  times,  it  has  been  tafpqStdt 
that  the  fevendi  was  a  ftar  diat  app^ured  at 
fome  limes,  and  difappeared  at  others ;  but 
the  truth  is  no  more  than  this,  that  in  h  viable 
Yyy  a  to 
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to  loir.c  eyes,  and  not  to  others,  although  *  , 
thduTMid  fiais  iSmthtt  mty  be  Teen  hf  feme 
people  in  a  clear  night,  otheii  will  kt  only 
leven  or  eight  hundred,  and  of  diefe  dieie  ve 

but  t'^ree  of  the  firft  magnitude. 
■  The  whole  number  of  the  fixed  ftars,  vi- 
fil'Ic  to  the  naked  eye,  counting  at  its  mode- 
I. Hi;  power,  16  but  about  one  thoufand  and 
fc\  cn  hundred,  taking  in  the  whole  extent  of 
the  heavens,  and  of  thefe  Aere  are  only  fe- 
venteen  of  the  firft  magnitude,  thtfiearebat 
lixty-three  of  ttte  ficood,  of  die  Aird  there 
are  no  more  than  one  hundred  and  nine^- 
lix,  of  the  fourdi  there  are  four  hundred  and 
.  fifteen,  of  the  fifth  magnitude  three  hundred 
and  for^*eight,  and  the  reft  are  of  the  fixth. 

STELLA  HERCULTS,  the  Star  of  Her - 
iule$,  A  name  wc  hnd,  in  fcmie  of  the  old 
■writers^  for  the  planet  Man.  The  Gtedu 
me  amUtioiiSf.  diat  aftnuMNtny  fliould  he 
fiippoftd.  to  have  had  its  origin  aniof^  them^. 
and  therefore  they  adapted  part  of  their  fables 
to  tlie  origin,  as  they  called  it,  of  the  con- 
ilclbt'on",  and  of  the  revc-rnl  nl.iiRti-.  Tlicy 
fay,  this  liar  was  formed  of  tlieir  Hercules 
when  he  had  fuftered  his  untimely  death  ; 
they  tell  u$,  that  Jupiter  took  hun  up  into 
the  heafensy..and  there  gave  htm  an  eternal 
bnng  h)  the  form  of  this  flar,  which  takes, 
ae  they  tdl  the  ftory,  its.  ruddy,  or  fiery  caft, . 
ftom  1^  drcumftaoce  of  Yax  death  h]^  fire, . 

STPtT,A  Nfmesio$,  a-  name  glrcn 
by  iome,  who  arc  fond  of  uncommon  terms, 
to  the  planet  Saturn  ;  it  is  a  ftri<£l  tranflation 
ct  the  Greek  Ncineiios  After,  the  ftar  of 
Nemefis^.  and  frcun  this  early  appropriation 
to  the  goddefi  of  revenge,  the  plaint  has 
been  made  the  foreboder  of  ill  luck  by  all 
the  a/hrologers,  and  they  have  tailed  it  the , 
ftar  of  revenge,  and  ftarofenmi^,  and  the. 
Latin  writers,  Infortiina  Major*.  . 
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St£S.lA  Soti8,.«6r  jUr^llrftn.  An 
old  name  given  to  thephmetSatuBi*  the  meft 
remote.of  .aU  in  oiar  fyflem.  To  undeifiaial 

why  it  was  called  by  that  Angular  name,  we 
muft  examine  into  the  Giectan  fahlea  ki  dK 
hiftory  of  the  heayens. 

The  Greeks,  a  vain  and  ambitious  natirr, 
received  the  rudiments  of  altronomy  frcin  the 
Egyptians,  they  improved  it  to  luch  a  de- 
gree, that  whit  ihey  had  obtained  was  littk 
to  what  th^  added  \  they  found  dwy  IhouM 
have  the  honour  of  teaching  the  Icicnce  to  ifie 
reft  of  the  world,  and  diey  burned  to  be  tm- 
derftood  as  die  at^lute  inventors  of  it.  It 
was  cafy  for  them  to  conceive,  that  in  order 
to  trace  aflronomy  to  its  true  ortpin,  mn^ 
would  enquire  into  the  meaning  of  thote  em- 
blems they  had  ufcd  in  it,  wc  do  fo  at  this 
time,  and  we  find,  by  fuch  cnquir)',  that  the 
K^-ptians  themfelves,  who  taught  this  fcienoe, 
had  it  from  eliiniiiere*  Aquaiius,  the  %n 
betokemi^  tihe  rainy  feaibn,  thongh  taught 
by  the  Egyptians  to  the  Greek,  yet  could  not 
have  been  found  in  Egypt,  bccaufe  there  is 
no  rain  there  ;  and  the  !inrvett  fign  of  Virgo, 
with  her  ear  of  corn,  being  an  autumnal  part 
of  the  zodiac,  could  not  be  devifed  in  Egj'pt 
when  the  har\'ell  is  in  April. 

The  Greeks,  who  imderfland  tlse  tmc 
meaning  <X  the  %ures  in  die  confteMations, 
did  not  dilcover  this  foreign  Arig^  of  ihe 
figiis,  even  mdi  refpeft  to  the  Egyptians* 

but  determined  that  they  would  not  be  efteem* 

ed  by  others  foreign,  even  to  them,  they  eil- 
!!;rafrcd  {'j\vx  p..:t  of  their  hiftory,  or  (able, 
to  every  one  of  the  conllcllations,  and  upon 
all  the  planets.  The  Swan  was  that  in  who»c 
fliape  their  Jupiter  ilcbauthed  Ledai  the  Eagle, 
or  Vulture,  for  tliey  catted  it  either,  wu 
that  which  preyed  upon  Prometheua's  liter, 
and  lb  of  die  reft.  Tlius  alfo  they  accounted 
for  the  orig^  of  die  planet  Jupiter,  which 
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Ac/  ciHed  PhtsAiNii  tbqr  tdl  na  he  wan  a 
iBortd  of  diat  iumc,  of «  my  beaiidfiil  per> 
Ion,  whom  Jupiter,  judging  too  good  for 
earth,  took  up  into  the  Ikiei. 

Thus  a]lb  Saturn  came  by  his  place,  they 
fay,  in  hcavcil}  and  thus  he  certainly  came 
by  his  name  of  Stella  So!is.  They  tell  us, 
that  tliis  planet  owes  its  origin  to  the  de- 
ftru«5lion  of  Phaeton,  the  otfsjiring  of  the 
fun.  The  youth  obtained  permiflion  to 
guide  the  chariot  of  hh  iadier  for  one  day, 
and  tiunUed  cait  of  heaven*  Jupiter  Article 
him  dead  widi  diunder,  and  he  fell)  diejr  tell 
us,  into  die  Eridanus  $  but  his  father  Phoe- 
bus toolc  him  otit,  and  ralfed  him  into  the 
heavens,  making  of  htm  that  bright  ftar 
which  he  placed  at  the  gieateft  diftance  of  all 
others,  from  that  fatal  ma/ifion  the  fun,  in 
>viiuic  caufe  he  had  obtained  his  deftru^oo. 

5tbli,a  TcRRiaTRii*  A  name  given 
hf  fomc  to  the  hng^t  ifaur,  caUed, 
iiiKially,  Canopus,  in  the  (lera  of  Ae  iUp 
Argo ;  it  is  called  by  .this  name,  becaufe  thofe 
who  lived  in  Greece,  whence  it  had  its  ori- 
gin, always  faw  the  fbr  near  the  horizon, 
and  this,  only  in  the  moft  favourable  part  of 
the  oountry ;  for  the  greater  part  of  the  con< 
fldlaiion  Aiga  was  quite  tmknown  to  many 
of  ibem,  Aid  m«ft  have  been  foond  in  Egypt. 
Phitaieb,  indeed*  telb  us,  expiefify^  that  it 
was,  and  that  it  was  fimncd  in  eoBunemova* 
tkm  of  Ofiris's  ihip.  - 

STErHEN,  or  Sr.  St  FPU  FN.  There  is 
not  a  fiunt  in  the  v^hole  rubric  whom  Schil- 
ler has  not,  hy  diis  fdenoe,  as  he  purfues  it, 
laifed  up  into  heaven,  St.  Peter  takes  the 
fdace  of  Oliris,  and  Sc  Andrew  of  the  Bull-in 
the  .aodiac.  The  Cephcus,  of  the  anticnt 
fphere,  makes  the  St.  Stephen  of  the  new 
cnthuiiaiU  ;  hut  they  ,are  not  peifedUj  agiced 
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about  tfaisi  Ibr  Baftfdorf,  who  always  gqes 
back  to  the  Old  Teftament,  calls  thi^  Bgoft 
Solomon.  Sm  Cephbits. 

* 

STILBON.  A  name  by  which  fomc  of 
the  early  aftronomical  writers  have  called  the 
planet  Mcrcur)%  the  word  ftgnifics  radiant, 
or  bright  j  anU  the  light  ot  this  j)hinc!-,  when 
it  is  not  at  a.fufficient  diiLmcc  from  tlic  fun, 
to  be  ieen-advantageoufly,  vivid  enough  to 
bavedeftrved  it. 

«  •  _ 

STORK.   An  Arabian  coofldlation  ;  it  ^ 

ftands  in  the  place  of  the  Ophiucus  of  the 

Greeks  j  they  were  not  permitted,  by  their  • 
religion,  to  draw  human  figures^  ib  were 
forced  to  this  alteration. 

SUCULiE.   A  name  by  which,  many  of 
the  Latins  haye  called  the  five  £t»i$  m  the 
ftoe  of  Taurus,  which  die  Greeks  called.  ' 
Hyades; .4hefe  wcse  very  eady  .diflinguifflied  • 

by  their  Greek  name,  and  ori^nalljp  ib;  fer  • 

the  Egyptians,  from  whom  the  Greeks  bor-  • 
rowed  the  knowledge  of  this  fcience,  had  not  - 
dillinguiflicd  them  by  any  particular  term. 
The  diftindtion  was  very  early,  for  Hcfiod 
mentions  them  under  the  naavc  of  Hyadef  ; 
and  we  have  no  author  >extant,  the  leered 
writings  exceptedif  ^Mt  is  ddec  than  Hefiod, 
in  whom  the  oonficUations^.or  indeed  any  <^ 
them,  annamed.  Thr?ldadea,Hyades,and 
Ar<flurus,  were  evidently  of  Greek  origins  ; 
but  Sinus  and  Orion,  which  he  alfo  men- 
tions, were  of  foreign  origin.    The  Sucuite, 
or  HyadeSy  were  fuppded  a  jrainy  coofleUa- 
tion. 

X 

SULAPHAT.  A  name  by  whifh  ibiBe,^ 
wfap  are  fond  of  uncommon  worfis,  have 
called  a  bright  ftar  in  die  oonfteUation  Lyra, 
called  Ludda  Lyne.  Sukpbac  is  one  of  the 

Arabic- 
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'  Arabic  names  of  ^at  conAeHattont,  an^ 
al(b  of  that  ftar  $  we  find  it  iit  UlugK  Bdgh's 
tables  of  the  conAelUtioitt. 

SUMBELA.  A  name  by  which  (owe 
have  called  the  conftellation  Virgo  ;  it  is 
properly  the  Arabic  name  of  the  bright  (lar 
in  the  car  of  corn,  which  is  in  the  hand  oi 
the  coiillellation,  and  which  u  ufitidly  called 

■'■Spica  Virginisj'but  it  Ufometiines  ufed  for 

'  thewhde. 

SUMEZ.   A  name  by  which  fome,  who 
are  fond  of  unufual  words,  have  called  the 
planet  Mercury  ;  it  is  a  Phoenician  name  ot 
•the  planet,  and  it  exprclTb,  in  that  laninjagc, 
an  attendant.    Mercury  is  caileU  by  many 
different  naincs,  the  proper  fignificatiofl  erf 
^whidi  b  aBendaiit)  and  the^  have  probably 
'.been  given  to  it  as  neaieft  to,  or  moft  dofisly 
attendant  on,  the  fun.    We  find  the  word 
Scmo  ufed  as  a  name  of  this  planet  alio  hy 
(omc  of  the  Latin  writers,  and  there  is  an 
obvious  explication  of  it,  as  ioweil  j  they 
called  the  ioweft  of  their  deities,  Dii  Se- 
mones ;  yet  poiTibly  the  true  origin  of  the 
word  may  have  b«sn  horn  the.Pfamcian, 
'  ■  Sttmes,  foftened  in  the  pranoundng  into 
.  Seibo. 

.SUBlOillER  TROPIC,  A  term  by  %vhich 
feme  writers  exprefe  the  tropic  of  Cancer. 
The  one  naihe  is  given  to  it  from  the  fealon  of 
the  year  at  which  the  fun  arrives  at  it ;  the 
other  troti^  tlic  cnnf^pllation  through  which  it 
partes,  that  is  tlic  Crab.    This  tropic  is  the 
fartheit  northern  paralld  vAuch  the  Itin  de^ 
icnbes}  or.  In  odier  wofds,  it  is  diat  dicle 
•  sshich  the  fun  deferibes  bjr  his  diurnal  motion 
'  which  is  moft  dtftant  from  the  equator  to  the 
north,  Z3  that  which  is  moft  difbnc  to  the 
Ibuth  is  caUed»  ficom  the  ieafon  of  the  year 


inwhkhthe  fitnddcifheist,  tfce  tvkrter  no- 

pic,  or»  frem  Ac  fign  of  the  zodiac  thr  ugh 
which  It  pafl'es,  the  tropic  of  Cafncom  ;  tbefe 

circles  have  the  name  of  tropics  in  the  Crrett, 
becaufe  thev  are  the  parts  ot  the  hcavun  tram 
whence  ti^r  um  bcair-s  to  return  to  the  tqui- 
tor,  having  made  iiis  iaitlicil  declioAtiofi  one 

and  the  oihcf  wvf  from  them,  vlwo  be  has 
arrived  at  that  place  in  the  hemenSy  dBO^gli 
•  which  a  pafSillel.betng  dm«o»  makctchi^  cs- 
tfeme  ctide»  or.Aia  tnpic. 

The  fun  b  in  the  equator  only  timei^  diat 
is  two  days  in  the  year,  thefc  are  the  tenth  or 
eleventh  of  March,  and  the  clcrenth  or 
twelfth  of  Sept'-mHer ;  on  e?.ch  of  thcfcdays 
his  diurnal  revolution  is  pertormetl  jji  die  ce- 
Icftial  equator,  but  only  on  thofe  days.  To 
come  to  the  fununer  tropic,  df  which  we  are 
to  fpeak'  here^  when  die  tenth  or  deffcath 
day  of  March,  on  whidi  die  fan's  plice  » in 
the  equator  U  over,  he  b  fan  the  next  day 
in  a  new  place,  a  litde  way  north  of  the 
equator,  and  his  diurnal  motion,  for  that  <i«iy, 
is  in  a  parallel  which  pafies  through  the  point 
of  that  place,  that  is,  it  is  pciiormed  in  a 
paiaiicl  a  little  north  of  the  equator.  On  the 
next  day  the  fun's  pUoe  b  a  httle  more  north 
of  the  equator,  and  oonftquently  hb  dhaml 
motion  b  aUb  in  a  parallel  a  liiide  more  nordi 
of  die  equator*  and  lb  on  ;  tiiele  daily  changiea 
of  place  are  but  veiy  finall  j  hot  as  it  b  cer- 
tain, that  the  fun  is  feen  every  day  in  a  drf- 
ferent  part  of  the  heavens,  it  ii  equally  cer- 
tain, that  Its  diurnal  nioUoo  ii  every  day  i". 
a  different  parallel,  though  thefe  removes  ire 
fuigly,  but  fmall  i  yet,  in  the  whole,  ti«j 
amount  to  fometbing  that  b  nftc  fi>,  Thb 
declination  of  die  fun,  nor  tUs  continMcA 
every  day  for  three  months,  or  till  thecktench 
of  Jujie,  in  all  thi«  lime  the  advance  to  the 
north  has  been  very  confiJerablej  thcekvcwh 
day  of  June  is  Uie  bit  of  its  continuing  thi^ 

dedioatioDj 
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declination,  confcqucndy  it  is  the  day  on 
ivhtch  tlie  lun  is  feen  moll  nortli  of  the  equa- 
tor, and  on  nMch  hb  anntial  modon  is  in  a 

'  pmSUif  the  moll  mnMt  ibtt  it  can  be  from 
the  equator.  Aa  the  fun  ncrcr  lemains  in 

'anjr  place  during  hU  anmnlievolution^  being 
ecmie  to  thi*  raoft  remote  part  of  the  hea- 
vens that  he  ever  occupies  north,  he  begins  to 
return  back  toward  the  equator  i  it  is  for  this 
realon^  that  the  circle  which  he  defcribes  in 
this  his  gr«utck  declination  north,  is  called 
the  tropic,  ortbecud»of  Rtymi-eadfiem 
^  time  of  hirnaking  bb  £«mal  motioii  in 
dna  moftfemoleinrattel,  whidihaa  the  name 
of  the  tropic  of  Cancer,  iKcaufc  it  palTes 
dummit}  that  fign,  he  every  day  is  fccn  in  a 

.  place  nearer  to  the  equator,  and  his  diurnal 
revolution  defcribes  a  parallel  nearer  to  the 
equator  for  three  months  more,  or  until  the 
twelfth  day  of  Steptember,  at  which  time, 
having  come-bach  to  the*  equator  again,  his 
diurnal  -fevolution  is  perfemied  agpin-fiar  one 
,  'day  in  the  equator,  and  'from  thence-  never 
refting  any-  where,  it  bcgirta  to  diangc  its 

■place  fouth,  and  to  make  its  way  toward  the 
tropic  of  Capricorn,  whk-h  is  called  the  win-  ' 
ter  tropic,  and  from  which  it  in  three  mo;uhs  I 
more,  that  is  between  the  eleventh  ot  iJc- 

^cember,  oa  wnich  day  it  j  eatliei.  tiiat  tropic,  ^ 
and  the  tenth  of  Maooch,  again  icoovera  its 

-phct  'in  the  ^equator,  and  btpm  to  dedfine- 
noidi  a|[idn. 

Wheitwe  IjMak-of  :the  fun'a  inalion4n  all 
this,  it  is  only  to  conform  to  appearances, 
and  common  fpeech  ;  it  is  the  earth's  motion 
that  doe?  nil  ;   hut  the  nnpearances  tO  US, 

■  who  live  on  the  earthy  are  the  Caunc^ 

.    BUN.  The  fim  aa      firft  and  ^vattft' 
.nhjpd  of  aflfononical  knowledge,  and  ia 
cnou^  to.flamp  a  vsdue  on  dieickilce  to, 
HpUck  tfaoiiflndjr  of  it  bdeog^  .  There  hnn  • 
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not  been  wanting,  in  the  lefs  improved  umes, 
thofe  who  have  erred  extremely  about  the  na^ 
twe,  fituation,  and  die  motions  of  this  lumi- 
naiy,  but  its  vaft  impofttncete  the  inhabitanta 
of  this  earth  is  a  diing  to  which  all  eyes  mi^ 
he  open.    Wc  fM  it  the  factum  of  light  and 
heat,  wc  fee  it  the  parent  of  the  feaibns,  dafy 
and  night,  fummcr  and  winter,  are  formed 
entirely  hy  it,  and  all  the  vegetable  creation  - 
arc  tiic  uiispring  of  his  beams,  even  our  own  ■ 
Uvea  are  not  to  be  iiipported  but  hj  its  inlhi- 
ence,  and,  wbereit  has leaft  power,  wefind  > 
that  life  har%  defecve  the  name  of  a  bleffii^.  • 
It  is  in  the  heart  of  a  man  to  value  what  he  ' 
poircfles,  but,  to  any  who  have  fccn  a  hap- 
pier climate,  the  frozen  regions  feem  to  nu-ka 
life  a  punifhmctit. 

The  cai.icit  aflronomcrs,  Phllolius  and 
his  predeceflors,  declared,  tlie  mouo..  ot  tiie 
fun  ionnd-«abo«tt  the  earth  to  be  only  appa- 
rent. They  £iw  theimportance  and  fuperioritf 
of  fudi  a  g^be  over  ours,  and  could^not  fup^  - 
pofe  it  formed  only  to  pve  Us  light,  and  that 
they  imagined  its  influence  extended  through- 
out much  larger  boiinfls,  and  they  p]ac<.-d  it 
in  the  centre  of  the  iiiu  /crfe,  and  fuppofed  it 
Jlxed  without  any  inotiuii. 

Appearances  weighed  more  ti).iii  juugmcnt 
ittlhefiicceeding  times.  Ptolemy,  long  fmcc, 
and,  of.  a  much  later  time,  I'ycho  Brahtf, . 
have  made  the  fun  revolve  round  the  earth. 
This,  though  it  ceneipcand  with  common  ap^ 
pearanoea,'  is  abfurd  and  idle.  It  were  as 
wife  for  a  man,  who  is  carried  along  the  river 
in  a  boat,  to  fuppofc  the  houfes  and  churches 
on  the  (horc  ran  by  him,  becaufe  he  did  not 
perceive  his  own  motion  j  as  to  imagine  lo 
Jmmenie  a  body  as  the  fiw  rolled  roundabout 
fueh  a  ^lot  in  the  univerfe  as  diia  earth,  b»» 
caule  the  eye,  not  perceiving  the  motioa  of 
■the  earth,  is  led  to  6e.itfb.  Ptolemy  waa 
very  fiKfh^r  . in  takingly  a  vulgar  opimon  inthe 

place  • 
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fhicn  of  that  of  his  wUq  ptfodcodlbn  j  but 
what  fliall  be  faid  of  Tycho  Brahe»  ib  gfeat  a 
man*  who  yet  eftabliihed  Aich  a  fyfton  after 

the  time  of  G>pcsrilicus.  The  tllftancc,  at 
which  that  writer,  and  at  which  the  Author 
©F  nature  has  placed  the  fixed  fl.in;  from  u', 
was  too  grcnt  for  the  ima;  ination  of  i  )  the. 
It  was  ncLv-'iliirv  ili'.  y  nui'l  he  at  that  diftance, 
or  elfe  that  the  wuli  inuU  not  move,  for  tbcy 
have  no  fcnilble  parallel  i  incapable  to  believe 
the  former,  he  dettnmned  for  the  latter,  and, 
while  he  drugged  againft  a  wonder,  fwaUowed . 
an  abfufdicy.  In  confequcnfie  of  his  dtlagcte- 
menc  from  Copemicua  in  this  article,  he  iixed 
the  earth  in  the  centre  of  the  univerfe,  and 
jlipporcd  the  fun  to  roll  round  abctit  it,  Thi> 
ryllcm  mnkcs  the  fun  a  pi. met,  but  this  is  fuiii- 
cienUy  overthrown  by  numbcilcfa  obfcrva- 
tions.  At  preient,  all  men  agree  with  Co- 
.pemicui,  that  the  fun  is  fixed  in  the  centre 
of  the  univerie  j  and  that  all  the  planen,  of 
whi^  ttus  earth,  which  we  inhabit,  is  one, 
roll  round  its  body.  Thi»  ia  taking  fomcthing 
from  t!ic  importance  of  our  world,  but  v.c 
fhouid  not  glory  at  the  expencc  of  truth.  It 
is  certain,  that  the  earth  a  not  the  great 
point  in  the  fyllcm,  but  i»  oiie  of  the  feveral 
orbs  that  roll  loood  about  the  liuu 

The  fun  ia  afpherical  lununous  bodf.  The 
OttMn  and  the  ptonetsg^velightto  us,  but  that 
is  not  inherent  in  them,  diey  are  in  themfelves 
opake,  and  what  light  we  have  from  them, 
they  firft  receive  from  the  rays  of  the  fun,  and 
then  reflect  to  us.  A  looking-glafs  has  no 
lijiht  in  itfeif,  but  it  may  be  fo  placed  as  to 
leccive  the  rays  o:  u  cujidk,  wiiich  wc  do  not 
fee,  and  tbraw  them  back  to  us.  But  the  fun 
is,'  in  itfelf,  pofleflcd  of  light  j  it  doeg  not 
borrow  tfais  from  any  other,  but,  bdjigabod|y 
fif&e,  itlhinesaafucbi  it  expands  aU  about 
it  to  a  great  dillanca,  fo  as  to  enlighten,  as  al- 
xeady  obferved»  not  only  our  eartfa»  butall 


lha  |ilaiiets»  of  which  tee  are  knnenfely 
more  remote.  The  fyofd  flan,  on  the  onk 
(rary,  have,  like  the  fiin,  their  li^tinduuh 
felvcs,  andareotherwilcattoogEettadilbnQe 

to  rcfJeiil  to  us. 
That  the  fun  is  a  body  of  fire,  appear*  to  the 
j  fcnfcs  ;  but  wc  have  had  a  ilt  of  philofophcrs 
of  utc,  who,  right  or  wroug,  wouid  never 
have  US  bdieve  didr  teffimony :  becauietbcy 
midead  us  in  fome  things,  they  think  they 
muft  do  ib  inall  I  and  becaufe  we  have  been 
taught  to  depart  irom  their  tdKmooy  when 
realbn  potnta  out  othcrwife,  they  would  have 
us  difpuie,  or  conti  auicl  them,  v\  iicn  there  m 
no  rcaf^n  to  doubt  their  being  right,  Th*? 
old  philolbphcrs  all  dccb^rod  it  2  body  of  ab- 
luiUlc  life.    So  i'lato,  /.CiiOf  ^iui'yiii:.gcii-.t^ 

cxprefr  Aemfelves and  ib,  among  trie  ukh 
derns,  Kepler,  KircheTt  Md  the  grealeft 
who  hi^ve  followed  them  i  but  Defctftea  and 
his  followers  fay  otherwUe  i  they  would  haw 
us  believe  that  there  is  no  abfoittte  fire  in  the 
fun,  but  that  it  iii  a  vad  globe,  compoicd  of  a 
fubtile  matter,  capable  of  excirin^r  the  fenf^- 
tions  of  light  and  heat.  1  iu>  i>  lubtilc  tally- 
ing, but  the  b<:i\  way  to  cxan/ip.c  its  v.didity, 
will  be  to  examine  the  tan  itlcU.  Vhu 
may  do  by  telefcopes  properly  prepared,  and 
by  reoeiving  the  image  of  the  luminary  um 
a  darkened  room* 

Tbeiiui  istoo  faii{^  for  die  view  of  dnr 

n^cedeye,  his  luilredazales,  and  takes  awigp 
the  power  of  feeing,  if  weattettipt  to  lodt  di* 
redUy  at  him  ;  but  fomctimcs  there  arc 
that  rci.i'-  r  [he  atmofphcrc  about  us  a  meduiai 
througli  whicii  wemay  fee  him  withour  pain, 
but  then  not  dillin^Iy,  A  uuu  cloud  anfwcrs 
the  Quae  purpofe  ^  and  wem^  aUb  viewrUui 
near  (he  h«^on,  but  wecandiftingaiflificiai 
fudi  obfenrations  >  all  dmt wefee,  is,  tha(dis 
figure  of  the  fim  is  rouwl.  A  piece  ef  gjhfti 
blacked  with  iinoak,  wiU^  at  anjr  tipe^  da 
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the  oftoe  of  *  cloyJ*  or  of  a  fog,  aiid  wc  may 
thus  fee  his  figure  and  out- line,  but  chat  is  all. 
We  fee  the  <tifk  througl.uutof  one  uniform 
colour,  wbich  varies  wording  to  the  degree 
oCblacknefi  there  is  upon  die  g^afi.  When 
we  view  the  fun  through  tclcfcopcs,  we  per- 
ceive the  fame  round  figure  ;  but  wc  fee  on  its 
di(k  ccrtaii)  rpots,  Icfs  brighter  than  the  rell, 
which  we  did  not  dill-inj^uifli  by  the  funple 
view  ;  thele  loots  are  ufually  black,  and  they 
have  round  them  an  edge  of  brown.  This  is 
a  Uctle  dearer  in  the  inner  part,  wheie  It  ad- 
.beics  to  the  Uacki  on  the  exterior,  the  fi- 

'  gure  of  thde  fpots  in  the  fun*s  face  is  irte- 
gulafi  and  they  are  not  fixed  and  certain  in 
their  form  or  (kuation,  but  liable  to  many 
changes.  It  is  a  common  ihln^r,  on  repeat- 
ing the  oblcrvaiion,  to  fee  a  immbcr  ol  thcle 
fpots  to  'e?hpr  at  no  great  diilancc  from  one 
another )  .uui  to  iuid  that  tliey  daily  change 
pkce.with  regard  to  one  another,  and  ev^ 

,  change  in  number. 

The  fpots  are  ytx  fiihjeft  to  greater  varia- 

.  tion,  for  ibty  are  not  permanent,  but  will 

,  ^t&ppeir  at  tUncs  ^  and,  if  tl^y  appear  again, 
it  will  be  in  a  different  form,  fo  that  it  is  hard 
to  fay,  whether  what  is  fccn  ii  the  old  fpof, 

.  or  18  another  in  the  lame  place,  I  he  time 
■of  the  duration  of  thcle  fpots  is  .is  uncertain  as 

.  tlieir  figure,  but  they  iiavc  leldom  a  very  long 

^  duration.  The  obArvation  of  thde,  which 
have  concimied  the  longeit,  has  not  given 
them  more  than  cig|it  or  nine  weeics  dura> 

,tion;  many  of  them  appear,  and  arc  lofl 

,  again,  in  as  many  days,  or  in  yet  lefs  time. 
How  this  is  to  be  reconciled  to  Defcartcs's  fiib- 
tiie  matter,  is  not  cafy  to  iiiy ;  but,  i'uppoiing 
the  fim  a  body  of  abfolute  fire,  it  is  very  na- 
tural to  imagine  that  luch  changes  will 

.happen. 

The  dispute,  as  toihe  dilcoTeiyof  thefe 
4pots  in  the  fim's  rfi^c,  lies  between  Scheiner 
Vot.L 


and  Galileo }  it  was  made  about  an  hundred 
and  for^-two  years  ago.  However  that  be, 
it  was  almoft  a  neceiluy  conlequence  of  ieeing 
the  funduoug^  atelefcope,  for  it  is  very  rare 
that  die  diflt  is  wholly  clear  of  them ;  Sdiiner 
fays,  he  has  couoted  fi^  of  them  on  it  at  die 
fame  time,  at  ppefimt  twenty  or  thirty  is  fome- 
times  a  common  number.  In  this,  however, 
there  is  a  great  deal  of  variety,  and  it  is  fm- 
gular  enough  to  obfervc  it.  Tiicrc  are  fome 
years  in  which  it  is  rare  to  fee  more  than  one 
or  two  at  a  time.  Wc  have  accounts  of 
years,  in  which  there  have  been  none  diico- 
vered ;  in  odiers  wefee  the  number,  and  die 
extent  of  them,  both  very  great.  It  is  eidden^ 
therefore,  that  there  is  no  fort  of  regulari|y 
either  in  the  number  or  figure  of  thefe  appear- 
ances ;  but  notwidiltanding  that  neither  of 
thefe  has  any  regularity ;  there  is,  in  a  more 
unpurtant  point,  a  coniiant  and  invariable 
order,  this  is  in  their.  modoD.  They  do  not 
appear  fiiced  alwi^i  in  dw  tee  places,  but 
rcgubtf ly  mow  fiogiii  eaft  to  weft  a»  feen  fimn 
die  earth  i  but,  to  fpeak  of  dieir  real  motion, 
we  mufl  fuppofe  the  point  of  view  to  be  in  tl^e 
centre  of  the  fun,  and  their  motion  would  then 
be  from  weft  to  eall,  which  is  the  true  courfc 
of  it,  and  is  the  fame  with  all  the  other  mo- 
tions of  the  heavenly  bodies. 

When  the  fpots  of  the  fun  were  firll  ob» 
ferved,  there  was  no  doubt  whether  they  did 
immediately  ttmch  and  adhere  to  the  body  of 
die  fun,  <x  whether  diey  were  at  Come  flnall 
dii^ce  from  it,  and  were  a  icind  of  planets 
forming  a  quick  rc^'olution  round  it,  like  thofe 
of  the  earth  and  the  other  planets,  only  this 
is  flower  in  proportion  to  their  diitancc,  but 
it  was  foon  Ueternjuxed  that  they  arc  really 
adherent  to  the  furface  of  the  fun,  aldiough 
elevated,  above  the  general  plane,  and  are 
parts  of  itt  body,  and  not-4fftio^  bodicf  mov- 
ing round  it. 
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Tn  the  obfcrvations  made  on  the  fpots,  it  is 
the  general  rule,  that  thofc  which  arc  ncarcft 
to  the  centre  of  tlie  difk  appear  largeft,  anJ 
diofe  neareft  to  the  edge  fmalleil.  This  ap- 
pears not  only  in  our  own  obfervations,  but 
in  all  the  figures  of  die  fun's  face,  which  have 
been  drawn  from  thofe  of  others.  It  appears 
alfo,  that  the  fpots  about  the  centre  are  of  a 
kind  cf  rour!i!ini  fiLnirf,  and  that  thcv  loT: 
this  as  they  depart  trom  it,  becoming  elliptic 
at  firll^,  and,  at  the  laft,  when  near  the  edge, 
fo  narrow,  that  they  appear  almoft  as  ftrait 
lines.  We  learn  two  things  from  this  ap- 
pearance. Firll,  that  the  body  of  the  fun  is  ab- 
Iblutely  lobular  or  Ipherical ;  and  the  other, 
that  tbefe  fpots  are  flat,  or  not  very  much 
elevated,  but  arc  clofc  to  its  furface.  The 
face,  or  difk  of  the  fun,  appears  nothemifphc- 
rical,  but  flat,  as  we  view  it,  whatfocvcr  wnv ; 
but  this  is  a  deceit  in  villon,  a  common 
bullet,  heated  red  hot,  appears  alfo,  when 
viewed  from  a  little  diilance,  not  fpherical, 
but  flat.  For  the  odier  obfervation,  we  know, 
by  the  laws  of  optics,  that  a  portion  of  the 
furftcec^ a  globe,  feen  near  its  centre,  muft  ap  - 
pear  agreatdeal  larger  than  when  it  is  feen  near 
its  circumference;  when,  on  the  other  hand, 
u  b'-Jy,  ilctnchc'l  from  the  furfacf:  of  a  "^'obc, 
it  ot  a  proper  iliickncfs,  would  appear  to  oc- 
cupy the  fame  fpace  upon  it,  whether  viewed 
when  near  the  centre,  or  near  the  circumle- 
rence.  If  we  fuppofe  a  round  and  flattlfli 
Ipot,  on  the  furface  of  die  fun,  changing  its 
place,  we  (hall  fee  it,  when  near  the  centre, 
in  its  full  fixe,  becaufe  we  there  fee  its  horr> 
zontal  diameter,  but,  when  it  has  got  near 
the  circumference,  wc  (hall  fee  only  its  ver- 
ticnl  diameter,  and  it  will  appear,  inftcad  of 
a  large  round  plane,  only  a  fine  and  fmall 
jftraitline.  We  fhould,  indeed,  fee  the  very 
fimt  i^ipearaiice  if  this  were  detadied  from  the 
fiuface  of  the  fiiO}  but  at  only  a  veiy  finall 


diftance  from  it,  and  more  flat  in  (hape,  and 
conformed  itlc'if  to  tiic  body  of  the  fun ;  it 
wuulJ  then  be  in  the  condition  of  a  cloud 
placed  in  an  atn)ofphere.  This  would  rxit 
at  all  be  the  cafe  with  a  globular  body  that 
fhould,  at  fome  greater  diftance,  perfoimits 
revolution  round  the  fun.  We  (hould  fee 
this,  in  all  parts  of  its  courfe  in  which  it  was 
vifible  to  us,  occupying  the  fame  fpacc  upon 
the  furface  of  the  fun,  whether  wc  law  it orec 
the  centre,  or  near  the  circumfrrencc. 

iiut  this  not  all  that  wc  have  to  prove  the 
fpots  of  die  fiin  to  be  adherent  to  hii  furface, 
or,  if  it  be  otherwtle,  very  near  tobis  body. 
By  this  we  may  alio  know,  that  dicy  are 
about  as  long  a  time  upon  his  fuifaoe  as  diey 
arc  loit  behind  it,  which  could  not  be  the  cafe 
if  they  mnde  a  revolution  round  his  body  at 
any  conilderable  diftance.  For  iiiftance,  if 
we  luppufe  a  fpot  to  be  a  ii.lid  bodv,  placed  at 
the  diftaiKC  of  one  Iciniuianictcr  lixiui  the  fun, 
and  revolving  round  that  body,  the  time  in 
which  it  would  af^war  as  a  (pot  uf  on  the  fitr- 
face  dl  the  fun,  would  be  only  while  it  was 
running  through  a  certain  part  of  its  otbit, 
which  the  difk  of  the  fun  takes  up  with  rcgani 
to  u^.  Th'i  being  b^t  al  -ut  one  fifth  orftxth 
pnii  ot  t'l  •  whole  orbit  of  fuch  a  revolving 
boJv,  u'c  nil  lit  ULcefl^iriiy  >ec  the  fpot  upon  the 
lurface  of  the  fuij  only  during  the  time  of  one 
fifthoriixtb  part  of  its  whole  levolu^n;  that 
is,  it  would  be  unfeen  Ave  or  fix  times  as  long 
as  it  would  be  feen.  On  the  contrary,  if  we 
fuppofe  the  fpot  to  adhere  to  the  fun's  furface^ 
wemuft  fee  it  during  its  performin!;^  halfitiiv- 
volution,  and  lofe  it  juft  the  other  half. 

Farther,  thefe  fpots  arc  proved  tobeupon 
the  immediate  furface  of  the  fun,  or  clfe  at  a 
very  little  dift.mcc  from  it,  for  the  appearances 
will  be  the  umc  in  both  thefe  cafes,  by  mea- 
furiiig  dieir  courfe  over  its  apparent  diOc  \  for, 
if  we  meafure  the  fpace  whkdi  diey  nm  over 
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in  four  and  twenty  hours,  or  that  time  when 
they  arc  about  the  middle  of  its  dilk,  wc  fliall 
find  that  they  return  to  tlie  fame  place,  after 
having  finifhed  ihcir  whole  revolution  round 
its  fufiace  in  a  fpace  of  time  prop<Mrtioned  to 
the  (pace  they  had  nin  over  in  the  firft  four 
and  twen^  hours*  This  inuft  happen  if  the 
Ipots  are  either  immediately  upon  the  furface 
of  the  fun,  or  at  a  veiy  little  diAance  from  it, 
b'.it  it  coultl  not,  were  the  bodies,  that  rc- 
vol\  cd  round  it,  at  ar.y  conridemblc  diftance. 
To  all  thin  it  may  be  added,  that  the  liumbcr 
of  variations  which  we  fee  inthcfc  fpots,  their 
augmentation  and  dininutioii>  and  the  gireat 
irregularity  of  their  ftgures,  as  atfo  that  kind 
of  cloudy  border  that  funounds  ^em,  could 
not  be  fccn  in  bodies  that  were  at  any  great 
diftancc  fi  t  m  the  fun.  It  is  evident,  there- 
fore, on  the  whnk,  that  tiicfe  fpots  are  ei- 
ther very  near  lu  the  iwrjacc  oj  the  fan,  or  im- 
mcdiutcly  fixed  upon  it,  and  tiie  Utter  id  by 
much  tlw  moft  probable.  Thus  much  wc 
may  coUe£l  of  certainty  from  our  own  ob(er« 
vations,  and  thole  of  others.  It  remains  to 
enquire  what  thefc  Ipots  really  are. 

It  has  been  fuppofcd  by  many,  that  the  fun 
is  naturally  afolid,  opukc,  and  irregular  hodv, 
having,  like  this  earth,  hollows,  plains,  and 
mountains,  and  that  its  vvliolc  furface,  with 
all  ihcfc  irregularities  upon  it,  is  covered  to  a 
certain  depth  with  a  fluid  of  matter,  ^idk  is 
^  luminous ;  and  they  fuppofe  that  this  fluid, 
being  liable  to  mocions,  fometimes  iscoHc^lcd 
into  a  quantity,  in  fome  particular  hollow, 
and  confcqucntly  leaves  the  tops  of  thefe rocks: 
or  mountains  bare,  and  tliat  thefe,  nppcarin:^; 
above  the  furface  ot  (he  fluid,  coveiinf,  and 
not  h.ivlng  its  luminous  qua! it)-,  form  the 
opalcc  fpots  which  we  fee  ;  and  ihcy  iuppofc 
a  fort  of  froth  or  foam,  made  by  the  motion 
of  the  fluid  round  about  thefe  rocks,  which 
makes  thatnc^ulofity,  or  brownncG,  feen  all 


round  their  circumference.  Thefe  promi- 
nences, they  fay,  arc  covered  when  the  fluid 
runs  back  again  into  its  old  place,  and  then 
fome  others,  in  other  parts,  are  cxpofed  by  the 
lame  fluid's  deferting  them  as  it  did  the  flift. 
If,  at  any  time,  thefe  ijxMs  appear  a^un,  it  is 
not,  on  this  prindple,  a  wonder  that  they 
arc  not  exactly  the  fame  inform  or  dimenfions 
as  at  the  firlt,  for  that  more  or  Icfs  of  the: 
eminence  may  be  thus  left  uncovered  j  but 
this  they  allcdge,  as  a  very  probable  occnfion 
of  the  fame  iputs  appearing  at  diiierent 
times. 

The  fuppditton  of  the  fun  being  aa  opake 
bodycovered  by  a  luminous  fluid,  has  not  been 

limited  to  thefe.  There  have  been  others, 
who,  fuppofing  the  ftru£lure  the  fame,  have 
found  another  way  to  account  for  the  fpots. 
They  fuppofe,  that,  in  this  folid  body  of  the 
fun,  tlicre  are  vulcaiio'i.,  like  our  iEtna  and  Ve- 
fuvius,  which  throw  forth,  at  times,  great 
quantities  of  matter  which  thus  deform  the 
fun  in  fpots,  rifing  up  above  the  fluid  liirface, 
like  the  famous  ifland  near  Sancerini,  out  of 
the  fea  at  once.  They  fuppofe  that  this  matter 
is,  by  (Icgrees,  confumed,  and  taken  into  the 
fiiii>i  mafs  upon  the  furface  of  whicti  it  :it  firft 
floats;,  and  that,  a.s  this  is  a  work  of  tunc,  the 
firii  appearance  of  the  effect  of  the  hurnin'*  ' 
Huid  is  the  making  that  brov/n  circumference, 
orndbulofit}',  which  we  fee  about  the  ed<yes. 
and  that,  after  this,  the  Ipots,  by  degrees, 
change  flgure,  as  diey  are  more  and  more  con- 
fumcd,  till  ihey  ;>.re  wholly  fwalbwed  up  and 
difappear.  I1iis  iyflem  alfo  accounts  for 
their  ofnn  re-.ipncaring  in  the  f;une  places, 
and  in  dirt,  rent  forms ;  becaufe  the  voIc;'.r:o's 
may  conlir.uf  where  tht-v  were,  a:;J,  t'u>p.\ 
time  to  liuie,  throw  up  t^uanciiics  of  new 
matter,  though  fomettmcs  more  than  at 
odiers. 
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•Otben  have  fappofed  the  fun  »  mudi  more 
furious  and  tuibulent  quantity  of  matter  i  they 
imagine  it  to  be  compofed  diroti^out  of  a 
boUing  fluid,  but  that  there  are,  among  this, 
'  certain  mafies  of  fol'id  matter,  immcnfcly 
great,  but  cf  iricgular  figures  i  they  fuppofc 
the  vaft  mats  of  fluid  to  be  in  continual  mo- 
tion, and  to  beat  dmes  plunging  thefe  folid 
mafles  down,  and,  at  times,  throwing  tKem 
up  the  lurface,  and  (hewing  more  or  lefs 
of  their  hulk.  This  will  better  account  for  all 
their  lrrcgula:ities,  than  for  their  rc-appcar- 
ing  in  the  hnv:  places ;  but  as  this  dacn  c\  i- 
tlcntly  happen  often,  there  ought  to  he  loinc 
accoi;:it  of  it  in  any  fyftem  that  prcteuds  to 
expUiiii  tlicir  appearance. 

Finany,  others  have  determined,  that 
the  body  of  the  fun  being  compofed  of  a  fub- 
'  tite  and  fluid  matter  in  continual  agitation, 
the  fouler  or  thicker  parts,  of  whatfocver 
kind,  are,  by  that  motion,  feparjted,  ume 
after  time,  from  the  reft,  and  that,  being 
thrown  up  to  the  fuifacc,  thev  float  upon  it 
like  the  foulnefs  of  metals  when  niLllud,  and, 
by  dcj^rccs,  getting  together  in  cluflcis,  in 
form  of  fcum,  confiitutc  thofe  lpots,whidi  ^  e 
fee  on  the  furface }  thcfe  parcels  of  feum  be- 
ing agitated  by  the  boiling  matter  underneath, 
*  niuft  be  frequently  altering  their  (hape,  as  we 
fee  thofe  fpots  do,  and  move  farUier  from,  or 
approach  nearer  to  one  another ;  and  that, 
in  fine,  the  fame  agitation  which  t';rc\v  them, 
may,  by  degrees,  diifipatc  them,  till  they  arc 
iio  more  feen. 

The  continued  obfervation  of  the  fpots  of 
the  fun  has  fliewn,  that  they  perform  their 
revolution  round  its  body  in  about  twenty- 
feven  da}'s ;  we  fee  diem  move  from  eaft  to 
weft  in  a  regular  manner,  and  after  they  have 
thus  travel'cd  over  one  of  the  hemifpheres  in 
thirteen  day^  nnd  a:i  half,  ihey  are  loft  to  us  j 
they  continue  unfecn  a  time,  equal  to  that 
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vAiidm  tliey  fobk  in  runhi^  over  the  lient- 

fphere,  on  which  we  obfcrved  them,  antf,  at 
the  end  of  that  lime,  they  appear  again  on 
the  oppofitc  verge  to  that  where  they  were 
laft  fccn  ;  this  makes  it  plain,  that  thcyhivc 
been  making  a  rcvolotioil  iK  the  time  Atj 
have  been  hidden  from  tis,  over  that  hcnu< 
fpher^  which  1$  alfo  htddisA  from  us,  aikf  dietr 
rdturn  to  the  point  whence  they  fct  out  in 
about  twenty-feven  days,  fixes  that  for  the 
period  of  t!ic  revolution }  ir  b  a  few  hours 
more,  but  this  is  trivial, 

it  is  evident  from  this  :inpcar.in::e,  either 
that  thefe  fpots  have  all  ol  them  a  regular  djid 
pcriodivU^l  revolution  round  about  thebody  of 
the  fun ;  or  el&,  which  is  much  more  pro- 
bable, and  win  occalion  the  lame  appear^ 
ances,  that  the  body  of  the  fun  icieJf  docs 
tiim  round  on  its  own  axis,  and  cany  with  it, 
in  that  motion,  thefe  fpots  which  are  fixed  to, 
and  a  part  of  its  furface.  Renfon,  and  the  ge- 
neral ci  urfc  of  nature,  declare  for  this  J.<uer 
being  the  cafe,  afid  confvqucnt!y  we  have  Jjf- 
co.cicd,  by  the  obitrvation  ot  ttieie  fjX)ti, 
that  the  fun  does  turn  round  its  own  &xis, 
atid  that  the  revolution  is  performed  in  twenty* 
r.-ven  days,  and  fome  hours  j  that  tlus  is  the 
cafe,  is,  indeed,  evident  from  the  conftdera- 
tion,  that  thefe  fpois  are  really,  for  fo  they 
tri:ly  are,  adherent  to  the  furface  of  thj  fun, 
and  therefore  iiKi'pable  cf  ;iny  change  cf 
{■lace,  ctlicrwifc  than  with  the  whole  body  of 
tlie  fun  J  truths,  in  this  mannci,  cilabliHi  one 
another.    It  is  evident,  that  the  fun  does  re- 
volve round  its  own  axis,  and  it  h  evident, 
thcfe  fpots  arc,  with  the  reft  of  the  furface, 
carried  round  by  this  motion,  and  that  th^ 
therefore  arc  not  folid  bodies  pcrfonniog  a 
revolution  of  their  own  round  about  the  fun 
at  a  diftancc,  nor  fubflanccs,  like  clouds, 
hanging  near  it,  but  that  they  arc  L'ulv  pans 
of  its  furface.   In  order  to  afcmain  the  i  rre 
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which  the  lun  t:ikcs  in  this  revolution  on  its 
own  axis,  and  the  direction  of  that  axis,  with 
rcfpwS  to  fomc  fixed  point  in  the  her.\  tns,  it 
is  neccilary  to  4ctennine  abfidutc!)  lii.  places 
of  certain  of  thefe  fpots  with  refped  to  die 
great  cncles  of  the  fphere,  during  their  whole 
apparent  motion  over  the  fun's  diflc ;  in  the 
fame  manner,  as  in  the  hcivcn?,  wc  afcertaln 
the  places  of  the  ftars,  with  regard  to  the 
ecliptic  and  equator,  and  on  tin-  earth,  the  fe- 
vcral  regions,  anu  ti  adb  of  laud,  with  rtlpcct 
to  the  different  cirdcf  of  the  f^re.  We  arc 
to  Gonfidcr,  tothi^  ;  urpofe,  that  the  centre 
of  the  fun»  and  that  of  the  eardi,  being  placed 
on  the  plane  of  the  ecliptic,  die  rcflion  of  that 
plane  in  die  dilic  of  the  fun,  f  e  n  from  the 
earth,  ought,  according  to  the  laws  of  op- 
tics, to  apjicar  ill  form  of  a  lhait  line,  or  a 
diameter  p.uTing  through  the  centre  of  the 
fun  ;  it  in  with  leipLct  to  this  line,  which  is 
invariable  throughout  the  courie  of  the  year, 
diat  we  are  to  detennuie  the  place  of  the  fe- 
veral  fpots  whidi  are  die  fubjeA  of  our  ob- 
fcrvations. 

With  regard  to  the  parallel  which  the  fun 
appears  to  d;.fcribe  in  his  daily  revolution,  \vc 
know,  that  it  is  found  differently  inclined  to 
the  plane  of  the  ecliptic  on  difterent  dayi  of 
the  )tar  i  and  as  it  is  with  rcfpcct  to  this  pa- 
rallel, and  the  circle  of  declination  which  is 
perpendicular  to  it,  ib  we  detemaine  imme- 
diately, upon  the  fun's  di/k,  the  fituation  of 
the  fpots }  this  is  the  principle*  and  upon  this 
all  the  reft  is  eal^« 

Thofc  who  are  not  accuftomcd  to  aflrono- 
mica!  calculations,  will  be  furprifed  at  the  real 
magnitude  of  tliat  luminary,  %vhich,  from  its 
vaftiy  greater  diltance,  appears  to  us  no  larger 
iiian  the  moon,  which  not  only  appears  to 
be,  but  is,  a  iiiiall  and  fecond  planet,  a  fatd- 
lite,  or  attendant  on  this  earth.  What  will 
be  their  afldniflunent  to  bear  that,  when 


looking  at  the  fun,  tiicy  arc  viewing  a  globe 
of  folid  and  of  liquid  fire,  for  that  is  prohahly 
its  ftru£hire,  the  diameter  of  which  is  equal 
to  ,an  hundred  diameters  of  the  earth,  whofe 
dkickhcis,  in  more  plain  terms,  is  ievcn  hun- 
dred and  ninety  three  thoufand  miles ;  that 
its  furface  is  equal  to  ten  thoufand  times  the 
furfacc  of  the  earth,  and  whofe  folldity  is  a 
million  times  as  great ;  this  is  the  true  ftate  ; 
accordinir  to  the  bell  calculations  the  fun, 
fmaii  a:>  ii  appeals,  bcin^  a  thoui^nd,  thou- 
fand times,  as  big  as  the  earth. 

If  wc  could  fuppofe  an  obfervef  of  the  hca-  ■ 
vens  to  be  placed  in  the  fun,  his  eye  from  the 
centre  of  tfaaduminary  would  fee  the  fixed 
flars,  and  the  planets,  in  a  ff^e,  juft  as  * 

they  appear  to  the  eve  tliat  views  them  £rom 
t'lc  earth.  The  Milky  Way  would  appear 
in  the  fame  form,  and  the  fixed  ftr.rs  difpofcd 
into  the  fame  conftellations.  'l  earth  is 
carried  in  a  great  orbit  about  the  fun,  and  the 
ftars  appearing  from  their  vaf^  diftance,  in 
the  fame  fituation,  from  whatever  part  of  that 
orbit  we  view  them,  it  n  plain  diey  would 
alfo  appear  in  the  fame  manner  from  the  fun } 
it  is  plain,  from  the  fame  confiJeration,  tliat 
the  fixecfftars  will  alfo  remain  in  the  fame 
order  with  rcfpeiil  to  the  eye,  if  fcen  from 
the  moon,  or  from  the  planets  rvltreuiy  and 
Venus,  liicif  oibils  btmg  Icfs  diftant  from 
the  fun  than  that  of  the  earth,  and  the  moon 
going  always  with  the  cardi  j  nay,  in  the  re- 
moteft  planet  Saturn,  the  change,  in  this  re- 
fpecl,  could  be  very  little  and  infenfihle  j  for 
although  the  dillance  of  Saturn  from  the  fun 
be  ten  times  as  great  as  that  of  the  earth,  and 
tliis  to  us  appears  a  iTcat  deal,  yet  with  re- 
fped  to  the  difiance  ot  the  fixed  ibrs  it  is,  as 
it  were,  nothing. 

The  planets  would  be  foon  diftingiuflied 
from  the  fixed  flars  in  fuch  a  fituation,  be^ 
caufe  thofc  ftars  always  remaining  in  their  . 
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places,  the  planets  would  be  kta  paiSng  by 

them ;  this  motion  \s-ou!d  be  found  quicker 
in  Mercury  than  in  Venus,  atid  flower  in 
S.itui  ji  th  in  in  anv  of  them  ;  and  one  cf  tliC 
t.ill  conduiions  would  be,  that  of  Saturn  was 
therefore  the  moft  remote,  and  Mercury  the 
tnoiV  near,  ajiJ  die  places  of  tltc  uihcr  pla- 
nets, and  of  the  earth  among  them*  would  be 
detennined  from  the  fame  principle.  The 
old  aAronomers  ufed  a  method  like  this,  to 
determine  the  difVances  of  the  planet  from  the 
fun  i  and  they  uid  it  rightly  as  to  the  upper, 
or  fupcrior  planets ;  but  the  mcnn  motion 
of  the  others  appcjring  cqu.il,  it  was  not 
Id  caly  to  determine.  Indeed  thty  vvxrc  at  a 
lofs  to  know  the  complete  revolution,  bccaufc 
the  planet  after  it  had  performed  one,  did  not 
return  to  the  fame  fixed  flars  as  viewed  from 
the  ea:  (h  ;  the  rcafon  of  this  was,  that  the 
earth  itfelf  had  changed  place,  and  was  got 
into  another  part  of  her  orbit,  to  determine 
uiftly,  it  was  neccflnry  to  know,  f.rW,  that 
the  eartJi,  and  this  motion  round  the  fun,  and 
in  what  period  it  was  performed. 

The  eye  placed  on  the  furface  of  the  fun 
will  not  at  any  time  fee  &e  fliadow  of  any 
thing,  nor  any  edipfe  i  for  a  v«y  plain  rca- 
fon, namdy,  that  fliadows  are  always  turned 

from  the  fun ;  but  when  one  of  the  planets 
have  fatcllitcs  to  accompany  them,  v.'hcn  the 
plnnci  is  in  iht  hori7.on,  the  laiellite  would 
appear  in  the  pcnumbia  of  it,  or  the  peiuim- 
bra  of  the  fateliitc,  may,  in  tliis  cuic,  appear 
call  upon  die  diilt  of  ^  planet  to  which  it 
belong. 

As  to  the  comets,  when  they  are  leen  from 
the  fun,  they  would  always  be  of  what  are 

called  the  hairy  kind,  they  cotdd  never  have 

tails.  VVe  know,  that  this  appearance  in  a 
comet,  fc:n  ti  m  thr  c  r.nh,  is  only  owing  to 
its  fituation  j  tot  il  ilie  comet  be  in  oppofition 
to  the  fun,  with  the  tartli  between  tiiem,  the 


tail  can  be  no  othnwife  feen  than  in  (arm  of 

a  rim  of  hair,  it  being  caft  directly  behind 
the  comet,  and  only  (hewing  llillf,  bccaufc  of 
its  hip-rr  diameter,  which  the  boJy  (A  the 
comet  is  not  bi.^  enough  to  hide.  It  this  be 
the  cafe  with  all  cuincts,  when  feen  hv  the 
earth  in  a  line  with  them,  or  nearly  in  a  line 
with  them  from  die  fun,  it  muft  alfb  be  the 
cafe  when  they  are  feen  from  the  fun,  and 
confcquently  all  comets,  and  at  all  times  fan 
from  the  fun,  will  appear  hairy. 

Hut  nothing  would  afford  a  greater  va- 
riety, of  appearncc  than  this  earth  ;  it  wouid 
appear  as  one  of  the  planets,  and  no  more, 
but  it»  fui  face  wl-u1u  have,  at  various  times, 
a  very  diiieicni  appearance  j  fomctimcs  it 
would  be  covered  with  dark  denie  fpots,  and 
theft  as  obfenred  in  their  motion  round  its  fur> 
face,  would  change  their  figure,  and,  by  de<^ 
grecs,  vanifh,  fuch  as  were  broad  when  feen 
near  the  centre,  would  become  lUROwer,  as 
viewed  moving  toward  the  edges,  and  all 
would  happen,  that  we,  at  this  time,  icc 
with  rcfpcdt  to  the  planet  Jupiter.  Sometimes 
the  wliole  furfiice  would  appear  plaui,  iu\d 
free  from. them,  and,  by  degrees,  larger  or 
fmaller,  and  more  or  Ids  would  appear  again ; 
this  would  all  happen  from  the  earth's  revo- 
lution round  its  own  axis,  in  which  Ihc  wculd 
at  fometimes  turn  a  face  almofl  all  fca,  and 
at  others  nearly  all  land  to  the  eye  fo  placed  i 
this  may  accoun'  for  the  chani^es  of  the  face 
of  Jupiter,  and  the  other  planets,  for  they 
are  all  caufcd  hy  their  revolutions  round  tijcir 
axis. 

It  is  not  much  to  the  credit  of  Thalcs,  or, 
atleaft,  it  appears,  upon  the  face  of  the  ac- 
count, not  njuch  to  his  credit  to  haw  calcu- 
lated the  fun's  bignefs.  Lacrtius  iclL  us,  tliay 
one  of  his  principles  was,  that  xhc  fun  was 
but  of  a  feven  hundred  and  twcntietli  parr  rf 
liie  bi^neis  of  tiie  moon.    Tins,  wliich  co;i- 
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tradl^  all  our  fenfes,  as  well  as  our  reafon, 

could  never  be  the  (^ftrmiination  of  thr.t 
Thalc3,  famous  throughout  the  learned  world, 
for  having  brought  from  T^y^pt,  the  country 
where  all  that  was  knaw.i  ot  aikonomy  was 
then  ccnircd,  the  fcicncc  into  Greece  j  but 
pctliaps  from  fo  palpable  an  abfurdtty,  it  may 
be*  without  much  violence,  conflrued  into 
the  greateft  of  all  the  compliments  that  have 
been  paid  him,  that  even  Laertius  could  have 
faid,  what  ftands  in  his  work  muft  be  impof- 
fiblc )  it  is  an  error  of  the  tranlcribers,  be- 
yond nil  doube,  and  the  word  mnon,  in  the 
original,  muft  have  been  truly  and  propcily 
zodiac ;  this  will  fet  the  credit  of  Thales  up- 
on a  nenr  footing  of  relpefl.  He  tdls  us,  ac- 
cording to  diis  interpretation,  diat  the  fun's 
diameter  is  equal  to  a  feven  hundred  and 
twentieth  part  of  his  annual  orbit :  if  we  exa- 
mine this  wc  fhall  find,  that  he  maJct  the 
fun's  appr.rcnt  diameter  thirty  minutes  in  mca- 
fure ;  and  what  io  the  preCcnt  oblcrvations 
make  it  ?  thirty-one,  or  thirty-two,  and  lomc 
odd  feeonds.  This  u  an  approach  to  truth, 
greater  than  it  was  poflible  to  conceive  could 
be  made  in  diofe  times. 

Nothing  could  be  fo  obvious  as  the  lim's 
change  of  place  in  the  heavens,  that  is,  his 
apparent  chnn  ^;^  of  place,  with  rcfpcdt  to  this 

*  earth,  tn  nil  wl-.o  ri.ivc  the  belt  attention  to 

•  obfcrvations  of  the  heaven.-,  and  it  niuil  have 
been  palpable  to  them,  that  to  this  change 
of  place  in  die  fun  was  owing  die  dUIerent 
length  of  days,  and  almoft  all  the  variety  of 
appearances  in  die  years. 

When  we  meet  with  Ibme  who^  diot^h 
writing  in  feme  degree  upon  the  fubjed,  yet 
appear  to'hnvc  been  iprtornnt  of  this,  wc  nrc 
to  refer  it  to  their  wild  and  inconfidcmte  ob- 
fcrvation.  If  wc  fhould  let  a  flranger  to  the 
works  of  art  before  a  clock,  a:ul  afk  him 
whether  the  hour-hand  mo.ved  alter  he  had 


been  but  a  few  minutes  looking  upon  it,  he 
would  alTuredly  anfwcr  it  did  not,  but  bring 
him  to  it  after  fomc  hours,  and  bcin<j  con- 
vinced by  its  apparent  ciiangc  of  place  that 
it  had  moved  fmce  the  <ime  of  his  laft  cbfer- 
vation,  he  would  confers  it  did' move,  and  if 
be  had  any  degree  of  cuiiofity,  be  would  then 
fit  down  before  it,  and  enquire  into  the  mar*- 
ncr. 

It  is  exaAly  thus  with  rcfpd  to  the  fun. 
Nothing  is  more  certain,  than  that  this  ]umi* 
n:try  appears  in  a  diftercnt  point  of  the  hea- 
vens every  day  of  the  year,  but  his  daily  mo- 
tion, or  change  of  place,  is  like  that  of  the 
hour-hand  of  a  clock  with  reiped  to  minutes  j 
it  is  not  feen,  unlefi  when  the  examination  is 
made  after  fome  time.  Thus,  if  the  fun  be  re-> 
marked  for  a  few  days  together,  it  appears 
like  the  hand  for  a  few  minutes,  to  ccHitinue 
in  the  fame  place,  at  leafi,  as  the  one  could. 
only  be  leeii  by  the  inoit  curiou*?  infpe^lion, 
fo  the  other  can  only  be  tound  by  tlic  nice 
alhonomical  obici  v^tiuni> ;  and  from  thi^  it 
is,  that  when  talking  of  the  vicliBtudc  of 
night  and  day,  or  the  like  temporaiy  things, 
-  it  is  common,  even  with  aftronomen,  to 
fpeak  of  the  fun,  as  occttplng  tlie  fame  place 
for  the  four  and  twenty  hours^  though,  in 
ikridi  jufticc,  this  is  no  more  true  than  that 
he  had  occupied  the  fame  place  for  an}'  two 
minutes  ;  but  it  muft  have  been  oilu  iv.i  e 
with  refpcit  to  thofe  who  even,  in  the  rudeft 
times,  made  any  continued  obfcrvations^ 
from  theip  they  muft  ice,  th'at'after  any  num- 
ber of  days  bis  place  was  very  different,  and 
firmn  this  obfervation  they  were  naturally  led. 
to  examine  his  rifing  and  fctting,  at  the  times 
of  the  mo{\  e.  fy  .uiJ  mofl  ccrtnin  obfervation 
as  to  this  change  of  place,  and  from  thcfc 
they  were  led  into  the  knowledge  of  the  pe- 
riod, and  divihons  of  the  year,  and  almoil 
every  other  article  pf  die  civil  aftronomy. 
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They  found  that  the  fun  roic  every  I'ay  In  a 
different  part  the  horizon,  and  aiiiojig 
different  lUrs,  although  th»  W^s  not  To  very 
palpable  in  diecowfeofone  day,  tc  was  very 
obvious  after  fiveral^  and,  according  to  dits 
oblervatioti,  they  found  him,  at  the  end  of  a 
certain  time,  returning  to  the  f^inic  point 
again.  Thia  marked  his  whole  rcvoluuo:i, 
and  this  was  a  year.  .  The  reft  of  the  divi- 

,  fions  then  were  eafy. 

It  is  from  this  continual  change  in  the 
heavens  that  we  owe  the  .different  length  of 
days,  and  the  different  Icafixii  at  the  year ; 
that  we  fee  die  fun^  at  ibine  times,  much  higher 

.  in  die  heavens  at  noon,  as  is  the  cafe  in  fym- 
mer,  and  much  lower,  as  is  the  cafe  in  winter. 
It  was  in  thcfc  terms  of  changing  place  that 
the  antieiits  fjxjke  of  the  fun's  varied  pofition 
in  the  heavens  with  refpecl  to  tiic  curth,  for, 
being  ignorant  of  the  true  laws  cl  the  heavenly 
bodies,  and  of  the  real  lyltcm  of  the  univertb, 
they,  for  many  ages,  did  really  believe  that 
die  fiui  moved,  but  we  know  duit  it  is  the 
eardi  that  moves,  dmt  the  ion  occupies  the 
centre  of  the  univerfe,  and  never  change  j^ace 
at  all,  and  that  all  this  apparent  change  of  fi- 
tuation  is  occaAoned  by  the  rcvulution  of  the 
earth,  on  which  we  dwell,  about  that  Itimi- 
mry.  This,  however,  produces  exaclly  the 
lame  appearanceii  a^  if  it  was  the  fun  that 
moved,  and  confcquently  we  fpcak  in  the  ufual 
tenns,'  and  talk  of  the  fun'a  modon,  although 
that  of  die  earth  is  what  is  always  meant. 
The  earth  moving.  We,  who  arc  upon  the 
earth,  change  pl.'cc,  and  confcquently,  feeing 
the  fun  from  dirtcrciu  flations  at  different 
times,  he  appears  to  us  to  have  moved.  The 
cafe  is  no  other  tliaa  widircipectto  liicvicv/- 
ing  a  building,  or  any  other  Axed  thing,  as  wc 

.  are  fuling  along  in  a  veftl.    If  we  luppofe  a 

,  diuiich,  in  the  place  of  the  fun,  and  fome  hills 
and  tiees  at  a  difiance  behind  in  that  of  the 


fixed  flarsj  and  fiurU-Kcs  in  tl*e  b-^^t,  th; 
earth,  wc  mall  fee  the  whuic  dciuliuu  ui  \hs 
muil  plain  terms.    As  we  fet  out,  we  fix  dtc 
church  oppofite  to  fome  one  tree,  as  we  p> 
on  it  becomes  fucceifively  oppcfite  to  odiei 
more  and  more  remote,  and  if,  after  all,  ve  | 
come  b.':ck  to  t'.v-  pl.ice  fro:-:i  whence  we  fct 
out,  the  church  will  then  be  oppofite  agaio  to 
the  f;ime  tree  at  which  we  firit  law  ft.  Br 
tlu>  we  fhall  know  that  we  arc  co;nc  lo  th: 
fame  place  again ;  and  all  this  time  the  ckizdi 
will  appear  to  have  moved  widi  nfyeA  to  Ac 
dittant  trees  and  hills,  juft  as  the  fun,  in  the 
courfe  of  the  year,  appears  to  have  moved 
with  rcfpe£l  to  the  conilcllations,  while  all 
the  t;nic  it  is  we  in  the  boat  who  have  nnvcJ 
on  the  one  hand,  and  we  on  tl;c  earth  who 
Knve  moved  on  the  other,  the  churchci, 
and  the  trees,  and  the  fun,  aitd  the  coniltlh- 
tions,  hav'mg  kept  very  (lill  in  their  placa. 

What  the  equator  ts»  has  been  already 
plained  in  its  place  i  and  from  die  knoDiiedgc 
of  that,  and  the  confideration  of  this  revolu- 
don,  and  a>ntinual  chu^  of  plve  in  the 

earth,  and  the  confoquent  apparent  chai^  of 

place  in  the  fun,  it  will  he  eafdy  fcen  ihi: 
this  lumin.iry  will  fomctimes  appear  in  tiut 
€<iuator,  aini,  at  other  times,  will  be  ken  to 
the  north,  or  to  the  fouth  of  it.  Whcfj  the 
fun  Ks  thua  iii  the  equator,  his  diurnal  mo- 
tion (to  continue  to  ufe  the  ordinasy  tcnm) 
is  in  diat  equator ;  and,  on  the  odier  band, 
when  the  fun  is  to  the  nordi,  or  id  the  Ibiidi 
of  the  equator,  wherever  his  place  for  the  DOK 
is,  the  diurnal  moticji,  which  he  appears  to 
ma'ce  round  the  earth,  is  in  a  paral'c-l  diawa 
throuuh  chr.t  point.  This  is  the  crencral  ca^, 
for  it  is  only  twice  in  the  year  that  ujc  li^ 
abloiuicly  m  the  equator  j  at  thcfc  two  tiinei, 
as  already  obferved,  its  apparent  modon  is  i< 
the  equator  for  the  day,  and,-  at  all  cdier 
dmes,  he  is  either  in  a  gieater  or  leflcr  nocdk 
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^^(uith  declination  ;  in  the  flrft'cafe,  his  di- 
limail  motion  is  in  a  northern  parallel,  and, 
in  the  other,  the  lame  motion  is  peifonned  in 
a  ibuthcrn  parallel. 

If  we  exaiiuiic  the  heavens,  we  (hall  find, 
for  indance,  that,  about  the  tenth  day  of 
Maichy  thefim't  plaai  is  in  the  equator,  and 
confequendy  hk  diumal  niQdon  is  then  in 
the  equator :  but,  if  we  continue  to  obfcrvc, 
we  AmU  find,  thstt,  from  that  day,  his  place 
\s  more  and  more  north  of  the  equator,  and 
confcquciuiy  that  his  diurnal  motion  is  in  a 
parallel  nortli  of  the  equator,  and  that  this 
pdi  uilci  becuniu6  more  and  more  north  of  the 
cqiialor  for  about  three  mondir.  At  the  aid 
of  this  tinie»  that  is,  about  the  tenth  or  ele- 
vendt  of  June,  the  fun  has  gone  as  larnorth 
of  the  equator  as  he  ever  goes.  This,  in  the 
afirononncal  term,  is,  the  fun  is  in  his  greatcil 
northern  declination  ;  and  his  diurnal  motion 
is,  at  this  time,  made  in  the  parallel,  the  molt 
remote  from  the  equator,  to  the  north,  of 
any  tiiac  he  ever  delcribes  by  that  motion. 

■From  this  day,  on  which  the  fim  has  made 
his  greateft'  progre&  north,  he  begins  to  re- 
turn again,  and  his  phce  is,  eveiy  day,  fome- 
tbing  nearer '  to  the  equator  than  it  was  the 
day  before.  It  has  been  already  obferved, 
that,  wherever  the  fun*:,  place  is,  his  parallel, 
for  that  day,  is  drawn  through  that  point,  fo 
that  we  fee  the  fun  i^,  from  this  eleventh  of 
June,  performing  his  diurnal  revolution  in  a 
parallel,  that  is,  every  day  more  and  more 
near  to  dieequttqr.  This  happiens  continu- 
ally ibr  about  three  mondis  more,  at  the  end 
of  which  time,  as  the'  motion  of  declination 
and  return  has  been  about  equal,  be  is  found 
in  the  equator  again.  Thus,  about  the 
twelfth  day  of  September  is  the  day  on  which 
the  fun  is,  for  the  fccond  time  in  the  fame 
year,  in  the  equator,  and  his  place  being  in 
that  cirde,  his  dtttina]  motion  is,  for  that  day, 
Voi.L 
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as  it  was  on  the  other  d.  v  In  M  rch,  per- 
formed  in  that  circle.  Thus  has  the  fun  gone 
tlirnugh  the  fummcr  months. 

The  twehiJi  of  Septcnihcr  is  the  d  i"  0:1 
which  he  begins  his  wmur  iourncy.  I*  roin 
this  day  he  is  feen  every  day  in  a  new  plate, 
Whidi  is  more  and  more  fouthbf  the  equator, 
and  coniequendy  his  diurnal  motion  defcribcs 
a  parallel  wHich'-ls  Ibuth  of  the  equator,  and 
wliich  is  everyday,  mqre  and  more  diftant 
Jroni  the  equator  as  hh  place  in  the  heaven*, 
tor  cv  ciy  fuccccding  day,  is  more  diftant  fron^ 
the  equator,  and  the  diurful  motion  ntuil  be 
in  a  parallel  drawn  horn  that  point.  This  is  the 
fun's  fouthem  declination ;  and,  as  he  had  con- 
tinued the  declination  north  for  three  months, 
this  to  the  fouth  is  continued  in  the  lame 
manner,  and  it  is  not  till  about  the  eleventh 
of  December  that  the  fun  is  feen  in  his  moft 
remote  place  fouth  of  the  equntor.  I:  is  oh 
this  ciav,  therefore,  that  the  diurnal  motion 
ol  uic  iun  is  in  a  parallel  the  molL  diilant 
from  the  equator  of  any  in  which  it  appears. 
From  thb  day  he  begins,  as  firom  the  day 'of 
his  greaieft  dedination  north,  to  return  to- 
ward the  equator.  His  change  of  place  now 
brings  him  every  day  fomewhat  nearer  to  the 
equator,  and  confequently  his  diurnal  motion 
is  in  a  parallel  that  is  every  day  nearer  and 
nearer  to  the  equator  for  three  months  moie. 
i  his  is  the  courle  of  the  lun  for  the  winter 
feafon ;  and,  about  the  tenth  or  eleventh  of 
March,  having  been  as  Iqng  in  returning  as 
he  was  in  declining,  be  is  .again  in  the  equa^ 
tor,  and  his  diurnal  revdudon  is  perfooned 
ill  that  circle  j  fo  that  he  is  beginning,  from 
that  day,  a  new  declination  north  before. 
All  this  may  vers'  well  have,  to  the  ignorant, 
an  appearance  ot'  tlie  hu.'-,  .u  tuallv  ch.mfiine, 
place  i  but,  to  thofc  who  are  acquainted  with 
the  principles  of  aftronomy,  it  is  very  evident, 
that  it  b  all  the  while  the  earth  that  changes 
A  a  a  a  place. 
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l^ace,  and  that  all  thefc  changes,  in  the  ap- 
'  parent,  place  of  the  fun,  muft  be  produced  by 
that  change. 

The  fun's  place  in  the  heavens  is  very  dif- 
ferent ao  ictn  from  tlUierent  parts  of  the  fur- 
fsce  of  the.  globe.  Thus,  to  all  thoTct  who 
Jive  between  the  tiopicS)  he  is,  at  times,  ah* 
iblutely  vertical,  that  is,  over  their  heads. 
This  happens  twice  every  year  to  the  inhubi- 
tants  of  all  thofe  places  under  the  equator ;  it 
is  on  the  thirteenth  of  March,  and  on  the 
t'Afelfth  of  Sc-:t(.mbLr,  thnt  this  happens.  In 
other  places  it  is  in  rci'pcct  to  their  lautude  and 
the  [an'b  declination. 

There  is  alfo  this  fingularity  in  regard  to 
the  fun's  place  with  ttfye&  to  thofe  who  live 
within  the  tropics,  that  the  fun,  at  noon, 
is  fomctimes  north,  and  fometimes  fouth, 
with  refped  to  them.  Whenever  the  fun's 
declination  is  greater  than  the  latitude  of  the 
phicc,  it  is  fccn  to  the  north  at  noon  ;  aiul, 
on  the  contrary,  whenever  the  declination  is 
lefl'er  than  the  latitude  of  the  place,  he  b  feen 
to  the  fonth  at  noon.  This  it  what  happens 
in  change  to  all  the  parts  of  the  earth  between 
the  tropics,  becaufe  the  fiin,  in  pjd&ngto  the 
tropic  from  the  equator,  and  afterwards  in 
paffing  from  the  tropic  to  the  equator  back 
again,  is,  in  its  wnr,  at  tliffcroiit  times,  more 
and  lefs  decHned  than  the  place  anfwers  to  in 
latitude. 

This  is  the  cafe  with  rcfpccl  to  tlic  fun's 
place  in  the  heavens  with  all  who  live  within 
the  tropics  i  tiic  fun  is,  at  different  times,  feen 
at  noon,  north,  fouth,  and  vertical  j  but  it  is 
much  otherwise  with  relpeft  to  thofe  places 
which  are  out  of  the  trt^ics. '  In  thelethe 
fun  never  can  be  vertical,  for  it  never  can  be 
vertical  to  any  place  except  it  be  in  a  parallel 
on  the  earth  corrcfpondent  to  a  parallel  in  the 
heavens,  and  confequently  it  can  never  pafs 
their  zenith  frgm  north  to  fouth,  or  from  fouth 
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to  north,  but  on  which  fide  iSsem  ^  is  feea, 
at  one  time,  it  is  feen  always.  Thus,  what- 
Ibevcr  j-!acc  is  north  of  die  tropicf,  has  the 
fun  always  fouth  at  noon,  and  wliatloevci 
place  is  ibuth  of  the  tropica,  has  liie  fun 
north  at  noon,  and,  in  neither  the  one  norths 
other,  can  it  ever  come  to  thdr  seniA,  and 
therefore  it  can  never  chai^ie  its  uluauon  in 
this  refpe^^,  ftnce  that  is  onl^  done  by  getting: 
beyond  that  point  of  the  heavens,  which  is  the 
zeiiitli  of  the  place. 

St'N',  iTpf>!7rfnt  A'lolton  and  Di/^^'rrrcf. 
\'v  hen  we  have  determined  the  true  and  ap- 
parent motion  of  the  fon  raund  abott  ilie 
earth,  we  ihall  have  found  that  it  is  not  vni< 
form }  but  is  fofter  or  Ihiwcr,  and  thataeooid- 
ing  to  the  different  fituations  of  dx  fon  inite 
ecliptic.  This  incquali^of  theJtm*8iiioQon 
has  been  remarked,  by  comparing  the  obfcrva- 
tions  of  the  fun's  meriJian  altitude  ro  nirsr 
to  the  equinoxes,  by  which  it  ha.s  bceiUound, 
that,  in  the  interval  of  an  hund/cd  and  eighty* 
fix  days  from  the  twenty-firft  of  March  to  the 
tweti^-ihiid  of  September,  dte  fiin's  mote 
in  lof^tiHlehad  been  one  hundred  and  fevcntf- 
rane  delves,  tweniy-eigjht  niaiNcs,  diiitjr* 
three  fccondj,  Icfs,  by  forty-eight  "ht"*— 
and  futeen  feconds,  than  in  the  interval  of  one 
hundred  and  fcvcnty-nine  days  from  thai 
twenty- third  of  September  to  the  twentieth  of 
March  following. 

This  is  a  coniequcnce  of  absolute  and  (k- 
tenniitateobfervation,  but,  wilhostthis,  we 
may  immediatelj  obfinve  this  MOBfiaSaxfti 
tanf&oa  in  iliefim  without  the  afiflancecf  aaf 
inftnieirts,  only  hf  oblerving  die  pointef 
the  horiaon  at  Wich  At  fon  rUcs  on  the  day 
of  one  of  the  equinoxes,  and  counting  the  i~- 
ten'al  of  chiv  s.  which  have  paffed  bct^'cen  that 
time  and  his  being  feen  to  rife,  as  nearly  as 
may  be>  in  the  iame  place  at  the  fuccecdun^ 

equinox. 
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cqiiijiOK*  F(or»  aldioiigh  the  fiin  pm  to  an 
■equal  diftahce  from  the  points  of  the  equinox 
to  the  north  and  to  the  fouth,  in  appoaching 

the  tropics  of  Cancer  and  of  Capricorn,  it  is 
eafy  to  perceive,  that,  from  the  point  of  the 
"vemal  to  the  point  of  the  auiumnal  etjuinox, 
the  fun  is  eight  days  inore  in  the  courfe,  than 
be  is  in  going  from  die  autumnal  to  the  vernal . 

Thk  Ample  and  eafy  obfervatton  bfings  us 
-IP  the  lame  point  widi  the  other,  which  is  to 
a  proof  that  the  motion  of  the  fun,  with  re- 
fpe£t  to  the  earth,  is  not  uniform.  Many  hy- 
pothefcs  have  been  found  to  explain  this  An- 
gular phoenomenon.  Some  have fuppofcd  the 
fun's  motion  to  be  in  a  circle,  iome  in  an  el- 
lipii£,  and  9than  in  curves  of  odieridmis. 

It  has  been  obferved,  that  die  apparent  in* 
eqnalitict  of  die  fun's  motion  were  veiyneaHy 
the&me  in  the  fame  parts  of  the  cdipcic  after 
an  interval  of  feveral  years.    From  hence 
many  aftronomers  ruppofed  that  the  ortit  of 
the  lun  wzH  circular,  and  that  the  appnrcnt 
-  inequality  of  its  motion  was  caufcd  by  the  cllt- 
fcrcnt  diftances  of  tlie  earth  from  the  fun, 
•whidi  diey  (uppofed  defcribed  its  motions 
about  a  cifele,  the  centre  of  which  was  dtftant 
fiom  the  centre  of  Ae  earth.  IF  this  could 
ha\  c  been  allowed,  all  was  eaf^j  for,  inthis 
^caie^  although  the  fun  actually  ran  through 
equal  part^  of  his  orbit,  in  equal  fpaces  of 
time  throughout  the  vhole  year,  yet  It  wou!d 
appear  to  move  with  dittcrent  degrees  of 
fWiftncfe,  according  to  his  different  diftances 
-from  the  earth,  quicker  when  nearer,  and 
flower  when  moreremote.  It  has  extremely 
puasled  the  aftronomers,  who  adhered  to  tiiis 
fyftem,  to  fafhion  their  accounts. 

Ptolemy  placed  the  fun  between  two  circles, 
to  the  inner  of  which  he  approached  in  his 
l)i.ri;;' or  that  time  when  neareff  tn  the 
,    t^jiJi,  ar.O  to  u\c  outer  in  his  apogee,  or  tinve 
when  he  w  as  fajihtit  from  tlie  earth.  The 


aflronomcrs  who  followed  him,  and  who 
would  underlbnd  tlieorbic  to  be  circular,  yet 

gave  up  this  point,  as  it  appeared  obfcured,  to 
j^lacc  anv  rcvrlx  ing  bodv  in  an  ufbu,  the  true 
centre  lit  ^^  iiii^u  it  did  not  make,  they  had  re- 
courlc  to  maiiy  expedients  to  evailc  fo  glaring 
an  abfunUiy.  Copernicus  reprefented  the  pe- 
riodical motion  by  an  excentric  and  an  epi- 
cycle; Tycho  Brahe  by  one  concentric  circle 
and  two  epicycles,  and  this  Longomontanus 
followed  ;  and  Lanfberg  tried  to  explain  the 
apparent  inequality  of  the  fun's  motion  by 
a  little  circle,  upon  the  circumference  of 
which  he  made  the  centre  of  the  excentric  to 
move. 

Such  will  be  die  confbquences  of  taking  up 
a  lirft  wrong  principle :  there  is  no  end  of  the 
conAifion }  error  grows  upon  error,  and  the 
facdier  the  attempt  is  carried,  the  farther  is 
the  attempt  off  the  mark,  i  tie  whole  of 
tliClc  complicated  errors  arofe  from  people 
pcriilting  in  the  opinion  that  the  motion  of 
the  fun  was  circular,  or  in  a  circular  orbit. 

could  nut  be  made  to  agree  with  the* 
<fiftient  Iwifbiefs  and  flownefi  of  his  motion 
without  all  diefe  expedients*  nor  indeed  by 
them.  We  lee  erery  man  of  Icience  dilcon- 
tcnted  with  the  labours  of  the  bef(,  expedients 

o\  >-ing  upon  expedients^  and  nodutig  nearer 
to  the  truth. 

The  fun's  orbit  h  not  circular;  this  is  evi- 
dent from  the  incquaiiiy  of  his  motions.  This 
is  the  true  principle  to  be  given,  and,  inftead 
of  labouring  to  nuike  a  circle  anfwer  to  the 
appearances,  they  ought  to  have  been  con- 
vinced, by  the  appearances,  chat  aciidecouM 
not  be  the  figuie,  and  to  have  enquired  what 
it  was.  Kepler  fell  into  this  more  rational 
method  of  enquiry,  and  the  rcfttlt  of  h»  fiift 
obfer^'ation  was,  that  the  fun  did  not  move  In 
a  circular,  but  in  an  cDipfis,  or  oblonr:  roiuid, 
anf^  thi"?,  or  fomeihing  like  this,  has  been  re- 
A  a  a  a  2  ccivcd 
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cclvcd  ever  fii'.ce  his  tifliey  and  is  the  truth. 
In  the  courfc  of  this  enquiry,  we  fpcak  in  the 
ordinary  terms  ot  the  fun's  motion  ;  what  is 
meant  is  the  earth's  motion,  that  is,  truly  the 
earth,  and  not  the  fun,  that  moves,  would 
indeed  be  proved,  did  there  want  other  proofs 
even  from  this  obfervatian,  for  it  isr  not  only 
widi  regard  to  the  fun  thatan  dfipdc  oibit  is 
neccflary  to  be  eilabliihed,  but  the  motions  of 
thcpi.i;ict^  require  it. 

'l"hc  old  hvpothefcs  of  the  fun  and  planets 
nioviii2  about  two  circles  at  a  time,  beinj;  too 
complicated,  and  at  the  fame  time  not  being 
fuificicnt  to  cacplain  their  leveral  apparent  mo- 
tions, which  are  fuch  that  the  apparent  acce- 
leration  of  the  motion  b  nearly  double  to  the 
apparent  augmentation  of  their  diameter. 
Aftronomcrs  of  later  time  have  diftinguilhed 
the  in< quality,  whii  li  i .  ohf'crvcd  in  the  mo- 
tion of  the  phmrt- ,  into  two  parts,  nearly 
equal,  the  fuu-  of  \\Iiich  has  if;  caufc  very 
dift'crcnt  from  iii.iL  ot  ihc  other.  The  one 
they  call  optical,  or  apparent,  and  deier- 
hiine  that  it  dependb  upon  thdr  diltbcnt  di- 
ftances  from  the  earth,  or  the  fun  i  and 
other  phyfical,  which  imprefles  on  them  a 
motion  more  quick  when  they  are  nearer, 
th?.n  that  the\-  have  when  they  are  farther  ofF 
from  the  earth,  or  thv  fun,  and  this  they 
determined  to  be  nearly  proportioned  to  the 
augmentation  and  diminution  of  their  appa- 
rent diameter. 

Thus  much,  thoi^  it  may  fecm  digreffive 
from  the  immediate  fulled,  is  ncccfliiry  to  its 
explication  :  the  feveral  parts  of  this  f\  fit m 
depend,  in  fuch  a  manner,  on  one  another, 
th.it  the  fame  laws  hold  good  with  regard  to 
them  all,  and  the  explaining  one,  corobo- 
rates  the  explanation  of  the  rcrt,  and  receives 
reciprocal  advantage  from  them. 

Now  to  explain  this  inequality,  twoieve- 
lal  fydcms,  or  hypothefcs,  hav^  been  in- 


ventcJ,  but  both  on  the  fame  foundation. 
The  original  one  was  invented,  as  before  ob- 
fcrvcd,  by  Kepler,  and  (liU  docs  honour  to 
his  name,  being  diilinguiihed  by  it  ^  the 
other  IS  an  improvement  on  his,  and  from  its 
greater  eafe  and  per^tecuity  is  called  the  Jjp:^ 
iUiptU  fyjlm.  The  equations  of  the  planets 
arc  calculated,  with  a  great  £Kili^,  by  this  ; 
and  it  has  thi:.  farther  advantage,  that  thoic 
equations  may,  according  to  its  rules,  be  de- 
termined with  a  geometric  cxactnef^,  whu  h 
cannot  be  done  by  the  original  iyi^em  ot  Kep- 
ler. 

Kepler,  when  he  has  proved  the  uifiifi* 
ctency  of  all  the  hypothefes  which  made  the 
motions  tsi  the  planets  circular,  to  account 

for  their  motions  and  appearances  ;  having 
adopted  the  opinion  of  the  fun's  being  die 
centre  of  the  univerfe,  fuppofes  that  luminary 
to  be  placed,  not  in  the  centre  oi  a  circle, 
but  in  the  tt)cus  of  an  clJipfts,  round  about 
which  the  planet  performs  itjk  re\oiution,  in 
fudi  manner,  dutt  the  vk^  as  oompri6rf 
within  the  leveial  arcs,  which  it  deicrifaca, 
and  the  rays  drawn  from  the  fim  to  the  pla- 
net,  fhould  be  proportioned  to  the  times  which 
the  planet  takes  to  go  over  thofe  feveral  arcs  j 
that  is,  fupjwling  the  lun  to  be  placed  at  one 
of  the  focus's  of  an  ellipfis,  and  the  earth  on 
the  circumference  of  that  ellipfis,  is  moving 
from  one  given  pdm  to  another  %  the  tane 
whidi  it  employs  to  make  its  cntin:  ievolu> 
lution,  ihaU  be  to  the  time  which  it  takes 
to  run  from  one  of  thefe  potnte  to  the  odief, 
as  the  vriiole  area,  or  furiiue  of  the  cUipfu,  is 
to  an  area  ;  and  fuppofmg  it  to  be  again  moved 
to  another  given  point  farther  diilant,  the 
time  wii'kh  It  employs  to  th.rough  that 
arc,  ftiaii  ue  to  liie  tunc  whicli  it  took  to  go 
dirough  the  other,  4*  the  meafure  of  one  of 
thofe  arcs  is  to  the  other. 

Such 
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Stidi  were      pcindples  of  Kepler,  and 

he  deferves  all  the  honour  diat  hu  been  done 
him  as  the  eftablifher  of  them  \  but  as  the 
nirthoti  which  he  had  laid  down  of  determi- 
ning the  equations  of  the  planets,  on  this 
foundation,  ii  long  and  troublefome,  many 
of  the  fuccccding  albonomers  have  deviled, 
and  puUillied  ocber  mediods  more  ea(y,  and 
better  for  praAice  y  this,  however,  could  be 
only  done  bjr  approximation ;  for  a*  the  bufi- 
iiefs  is  to  calculate  the  area  of  a  fct^ir,  formed 
by  two  right  lines,  and  determinated  by  an 
art  ( f  an  cllipfis,  the  geometrical  revolution 
ot  the  problem  luppoles  the  quadrature,  or 
fquaring  of  the  cUiphs,  wliich  is  hitherto  as 
much  unknown  as  the  fquaring  of  the  circle  ; 
lb  diat  all  who  have  laid  down  whacfoever 
manner  of  calcuhtting  the  eqtiadons  of  the 
planets,  according  to  this  hjrpoihefii^  have 
confefled,  diat  it  is  only  to  be  done  hf  ap- 
proximation, and  pretend  to  nothing  more 
than  tlie  doing  it  as  nearly  as  is  neccflary  for 
alironomical  calculations,  (jicgory  has  !::;iven 
one  of  theie  meiljods,  and  Dc  La  Hire,  of 
the  French  academy,  another  :  Keill  has  alfo 
puUiflied  one  on  the  Newtonian  principles, 
in  the  phibfophtcal  tranfiiCtions,  and  the 
younger  Caffini  a  bietter  than  any  of  them, 
widi  memoirs  of  the  academy  of  Paris  17 19. 
This  is  a  very  familiar  one,  and  by  it  we  de- 
termine, for  each  degree  of  mean  anomaly, 
the  true  place  of  the  planet,  according  to 
the  hypothefis  of  Kepler. 

But  there  is  yet  another  confidcration,  an 
hypothefis,  'whkh  is  difierent  from  all  thefe, 
and  whidi  the  world  owes  to  the  elder  CaiBni, 
This  docs  not  allow  the  eanh's  orbit,  or,  to 
ufe  tlie  ordinary  phrafe,  die  fun's  motion,  to 
be  in  a  circle,  according  to  Ptolemy,  and 
liis  follo^vcr'^,  nor  in  an  cllipfi?,  accordino;  to 
Kejiler,  but  in  a  curve  different  from  l)oth. 

The  hypothcUs  was  founded  upon  a  molt  cx- 
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a£t  firies  of  oUervattons  of  die  apparent  big' 
neft  of  die  diameters  of  the  fun. 
He  fuppoles,  that  the  earth  being  placed 

at  one  of  the  focus's  of  this  curve,  the  fun 
runs  round  it  by  his  proper  motion,  and  that 
in  fuch  a  manner,  that  drawing  two  ricl.t 
lines  from  its  centre  to  the  two  focui's  of  the 
curve,  at  one  of  which  the  earth  is  placed, 
the  refhmgle  made  upon  thcfc  right  lines, 
fliall  be  always  equal  to  a  re^ngle  made 
upon  die  greateft  and  the  leaft  diflance  of  the 
fun  from  the  earth. 

The  equadon  of  the  fun  which  anfwers  to 
a  given  anomaly,  according  to  the  hvpolhefis 
of  Kepler,  will  be  To  near  to  that,  produced 
by  working  on  the  principles  of  this  curve, 
that  the  diftcrcncc  will  not  be  fufiicient  to 
make  any  uncertain^  worth  notice  in  agro- 
nomical calcdations  %  £>  far  they  fupport  and 
ftrengdien  one  another  ;  but  die  greater  pre- 
ciHon  by  far  will  be  found  tn  dlis  method  of 
Cafllni's.  For  Jarther  explanatiui  9/ tubat  n- 
gards  the furty  fee  the  arildn  Days,  A P OGEE, 
Pfrigek,  Obliq^l  ity  of  tbt  Ecliptic^  and 
Magnitude  of  the  Sun, 

SURFACE.  Agronomy  adopts  this  term 
from  the  mathematics,  and  emplojrs  it  to 
expreKs  quanti^,  or,  •  more  determinately 

fpeaking,  thrit  fpecles  of  quantity  which  we 
call  magnitude,  when  it  is  extended  in  length 
and  in  breadth  ;  hut  is  not  fuppofed  to  have 
any  depth,  or  thickncf^.  A  furf.xt.  i^  de- 
fcribed  by  the  out-imc  which  marks  tiic  up- 
per, or  the  under,  or  any  one  of  the  Tide  faces 
of  a  fblid }  it  is  formed  of  a  line,  extended 
more  or  lefs  in  breadth.  When  we  would  . 
put  down  the  figure  of  a  line,  wc  cxpreis 
whether  we  will  or  not.  A  furface  line,  in 
the  ii;athematica!  fenfe,  is  an  ideal  cxiftence  ; 
when  wc  would  marie  it  upon  pajxr,  in  order 
to  render  it  vir;ble,  we  give  it  that  breadth 
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which  does  not  bdong  to  it,  ttd  eonvtrt 

it  into  a  furfacc,  for  a  line  is  quantity,  ex- 
tended in  lei^h,  vithouc  any  breadth  at  all. 
By  a  fuif.ice  we  undcrflanf!  the  finiple  extent 
oi  any  thing  in  lenf^th  and  breadth  without 
depth.  The  fliadow  of  aiiy  folij  body,  as  it 
is  extended  upon  the  ground,  is  properly,  and 
only  a  furface  j  for  it  has  no  thiduiefs,  al- 
though, in  length,, and. breadtji,  itreprefeat* 
the  body  to  which  it  is  owingp  When  I  mea- 
furc  s  pond,  or  a  canal,  as  to  its  leng^  and 
breadth,  without  taking  any  notice  of  its 
depth,  it  is  Uie  furface  of  that  pond,  or,  in 
other  words,  it  is"  a  furiace  that  1  meaiurc. 

This  is  the  fenfe  of  die  word  luriace,  when 
taken  in  its  general  meaning  j  but  as  this  de- 
iintticMi  does  not  exclude  inequalities  in  it, 
and  as  without;  connedtng  any  ideas  of  thick, 
or  thin,  of  high,  or  deep,  we  may  confider 
a  fiufacc  as  plane,  as  elevated,  or  dcprefTcd, 
or  flat,  rifmg,  or  fmking  furfaces,  or  fupcr- 
ficitS,  in  mat!:cmatics  and  aftronomy,  arc  dc- 
iigncJ  by  diircrciit  fonss,  and  diiiinguiihed 
by  dilierent  naiiici.. 

When  the  furfacc  is  perfc£lly  flat,  or  even, 
as  that  of  a  table,  a  looking-glafs,  or  a  flab 
of  marble,  it  is  faid  ip  be  a  plane  furface,  or 
is  called  a  phuie. 

When  Uie  furfacc  l  ifcs,  or  fmks  in  it,  it  has 
alfo  its  appropriated  denomination  ;  if  it  hies 
up  like  that  of  a  ball,  it  is  called  ateuex ;  if 
it  fink  in  like  that  of  a  cup,  or  bafon,  it  is 
callofi  a  concave  furface,  and  ofrcn  the  word 
iuriacc  leu  out,  aiiJ  uidy  tlie  adjuciivc  ulcd  j 
the  t'xpreffion  then  is  a  tmwx,  cr  a  tanem/e* 

The  extent  of  a  furface,  like  that  of  a  line^ 
is  arbitrary.  In  viUble  ^je&,  in  general, 
we  fee  it  circum£:ribed  by  the  out-line  whicii 
marks  any  one  of  their  fr.ces ;  but  as  fpace 
h".^  no  bounds,  ,ve  mr.y  imagine  a  plane  fur- 
facc, extended  ivcrv  w  ay  wiiliout  limits,  and 
this  IS  what  h  cailcu  an  liidcHxutc,  or,  iu  hi* 
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appropriated  wofds,  an  idimtefiiftee.  Wken 
we  fpeak  of  fiirface,  uiuier  this  general  kak, 

we  do  not  miderfbnd  it  as.  every  way  termi* 

natcd  ar.J  cnclofcd  for  then,  although  i: 
continue  to  be  in  itfelt  furface,  as  before,  yet, 
bv  the  circumfcri prion  of  thoil-  li;ic-s  ic  ch- 
taliis  a  new  name  Iroin  the  cormcciion  w;ia 
them,  and  is  called  a  figure. 

SYN^CI.  A  temi,  ufcd by  tiieold afco- 
nomeis  and  geographers,  to  exprefi  people 
living  in  part  of  the  eardi  when  the  hon'son 

was  the  fame.  When  two  places  were  fo  near 
to  one  another,  that  there  was  no  obfcrvablc 
difference  in  the  horizon,  and  that,  in  confo- 
qucnce,  the  length  of  days,  ahd  the  times  a 
ihe  feveial  feafons  of  the  year  were  ^  fime, 
die  pcof^e  who  inhahited  diefe  places  wevc 
called  neighbours,  or,  fuch  as  lived  togefho*, 
Synseci.  The  term  was  ufed  in  ditlinctioii 
from  thofc  people  whom  they  called  Pcrixci ; 
thcfe  were  fuch  as  had  in  different  parti  of 
the  fame  parallt:!,  and  conJequcnt.'y  had  the 
fame  kind  of  days  and  nights,  but  at  different 
hours,  or  who  lived  in  the  oppofite  points  of 
the  fame  paraM,  for  there  aie  fome  who  fs> 
dram  the  latter  tenn  to  diat  fenfe  only,  and 
confequently  have  it  noon  at  one  of  tiKoi,  at 
the  fame  time  that  it  is  midnight  in  the  dheft 
a  neccflary  conlcqucnce  of  their  King  <?|n>o- 
fite,  nnd  yet  at  the  fame  diftancc  trom  the 
equator.  The  antients  had  many  itrns  at 
this  kind,  and  tliey  ferved  a  vrry  f:ood  pur- 
potc  iu  tiiut  ihcy  joined  .iilioaomj  and  gc^ 
graphy  together. 

SYKODOS.  A  tenn  that  fiequaitly  oe- 

curs  in  the  old  Greek  afbonomers,  and  ca- 
prefles  a  conjun£Kon  of  any  one  of  die  hea* 

venly  bodies  v/lth  any  cth.  •  hut  it  Is  more 
particularly  ulltl  to  e.xprcfs  wh«l  Uie  aftrolo- 
gers  call  the  piiiicipai  &f  tlieir  afpe^,  which 
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js  tKie  conjundioii  of  one  of  the  pbuieta  with 
one  of  the  confteUations^  to  which  diey  fup- 
pqfe  it  has  fome  natural  rcfemblancc,  or  with 
fomc  particular  fixed  (lar,  to  which  they,  alio 
fuppde  it  to  have  the  fame  affinity;. 

SYSTEM  OF  THE  World.  In  order 
to  explicate  ilic  difpofition  and  arrangement 
of  the  feveral  parts  of  die  umveHey  and  to 
(hew  in  what  manner  the  celefiial  bodies  move 
"with  regard  to  one  another,  and  with  r^rd 
to  this  earth  which  we  inhalnt,  men  have, 
from  time  to  time,  laid  down  certain  hypo- 
thefcs  and  fyUcms,  which  they  have  called 
fyftems  of  the  world.  There  have  been  fe- 
veral of  thefe  ditterent  in  the  widclt  dcLircc 
from  one  another;  they  began  very  far  from 
tnidi,  .mA  as  fiaence  Improved,  they,  by  de> 
g^tees,  oome  nearer  and  nearer  to  i^  unto  the 
preftnt  eftaUiihed  one,  whidi  there  can  be 
no  reafon  to  doubt  will  lafl  as  long  as  that 
world  which  it  explains,  (eeing,  that  it  is  be- 
yond a  doubt  the  truth.  It  is  odd  to  fee  how 
many  different  ways  people  have  found  to 
explain  the  fame  appcaranc^>  for  th^  were 
the  fame  to  all. 

Some  have  imagined,  as  it  appears  at  .firft 
fight  to  the  fenfes,  that  this  earth  we.  inhabit 
was  placed  in  the  centre  of  the  univcxie,  and 
fiiey  have  imagined,  that  the  fim  and  ftars 
did,  in  reality,  perfoim  ilisveraliy  their  revolu- 
tions round  this  globe,  not  only  the  diurnal, 
which  is  from  eaft  to  weft,  but  alfo  the  ge- 
neral courl'c  that  they  all  take  at  a  longer  pe- 
liud,  and  which  is,  on  the  contrary,  from 
weft  to  ea(K  The  ^rft,  or  the  diurnal  mo- 
tion, they  fuppofed  to  be  commqn  to  them 
aU^  and  the  latter  to  be  peculiar  to  each. 

Odiers,  on  the  contrary,  have  placed  the 
fim  in  the  centre  of  the  univerfe  i  they  have 
made  that  the  fo!e  immoveable  body,  and 
they  have  laid  it  dewn»  that  the  ptaoets,  and 
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this  earth  itfitf  aUb,  made  their  revolutions 
about  that  body.   Theft  have  underftood  al* 

fo,  that  what  appeared  to  be  a  diurnal  revo- 
lution of  all  the  heavenly  bodies  round  about 
the  earth,  was  no  other  than  a  motion  in  the 
earth  icfelf,  a  revolution  round  its  own  axis, 
which  it  accomphihes  in  twenty-four  hour*, 
and  in  a  direction  contrar)'  to  the  apparent 
motions  of  all  tbeie  from  weft  to  eaft.  The 
iirft  of  diele  opinions  was  the  moft  natural ' 
for  thofe  to  embrace,  who  jodged  only  hy  ap- 
pearances', as  they  took  them  at  firft  ^ht, 
the  latter  could  only  arife  from  diligent  en- 
quir)',  and  a  fecond  judgment ;  the  firft  there- 
for;; was  natural  to  be  eftablifticd  in  the  Icaft 
improved  times,  and  the  other  after  the  cul- 
tivation of  fcience. 

The  fyftem  which  cftablifhcd  the  immobi- 
lity of  the  earth,  has  been  expluned  two  ways 
by  Ptolemy,  and  by  Tycho.  The  other  (y- 
ftem  Which  msdees  the  fun  immovable,  and 
our  earth,  as  well  as  the  planets,  in  general, 
to  turn  round  it,  is  not  fo  modern  a  ihin^  as 
many  niay  imagine.  It  is  evident,  that  Ari- 
ftarchus  propofed  it  as  his  opinion,  and  that 
Philolaus,  and  many  of  the  old  philolnplviri} 
befide,  received  it.  This  had,  however,  been 
overborne  by  the  other  lyftem,  which  had  ap- 
pearance, and  the  prejudice  of  the  vulgar,  on  • 
its  fide,  till  it  was  adopted  and  received  by 
Copernicus.  This  great  man  formed  out  of 
it  a  regular  fyftem,  whicli  Kepler,  and  after 
him  the  modern  aftronpmcrs,  in  general, 
have  received  ;  this  is  the  fyftem  at  this  time 
received,  which  has  had  the  improvement  of 
Sir  Ifaac  Newton,  and  has  his  name  for  its 
fanflion,  and  will  undoubtedly  remain  for 
ever.  No^  one  doubts  now  but  the  fun 
ftands  ftill  in  the  centre  of  the  univerfe,  and 
this  earth,  and  the  other  planets,  for,  this 
earth  is  no  other  than  a  planet,  turns  round  it. 
Bui  as      ^vtrd  fy^icms  mej  be  a  fubjen  of 
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fV'iMrv,  tlffi  ere  explained  in  their  places  under 
thf  names  ef  their  inoentvrs^  and  mil  be  fnaU 
in  the  proper  articles.  See  Ptolemaic  Sy* 

STEM. 

SY/VG\".  A  term  ufoil  by  fe  me  of  the 
Cjrctk  writers  to  cxprcfs  what  our  allroli<;j;cis 
nK-;in  by  their  term  afpcdts,  that  ii,  as  tlicy 
have  explained  themfelves,  certain  mutual  ir- 
radiations of  the  planets  and  confleUations,  or 
fingle  iixed  fiars  on  one  anioAer,  in  oonfe- 
quence  of  which  tliey  were  fiippolisd  to  co- 
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operate  to^dier.  There  were  five  of  thefe  aT- 
peds  {  the  conjun^on,  when  the  planet  and 
ftars  were  together ;  die  fextile,  when  diejr 
were  at  fixty  degrees  diftanoe ;  the  quadrate, 

wlirn  at  ninety  ;  the  trine,  when  at  an  hun- 
dred and  twenty,  and  the  oppofition,  when  a: 
an  hundred  and  eighty.  Some  will  have  onh- 
the  conjundlion  to  be  exprcflcd  by  this  term 
Syzyg}-,  and  it  is  plain,  that  it  is  ufed,  and 
properly,  to  fignify  cunjunfiioii  on  oAer  oc* 
cafions;  but  the  oldeft  writers uie  itfioexpcc& 
afpeA  in  gmrsd. 


I 
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TUtAK»  «•  TmlarHis.  a  iNBie  hf 
wtkii  we  find  the  pknet  Jupter 
called  in  ibme  writers  of  our  own  country, 
but  they  arc  fuch  as  do  not,  however,  de- 
fervT  to  be  much  read.  Nothing  can  be 
fo  ki!e  as  the  aifedlation  of  ufing  uncommdn 
words  for  names  of  things,  of  which  there 
are  enough  that  are  common.  This  is  a  Tar- 
tadc  rsasoc  for  die  planet. 

TE5TUDO.  A  conikUation  oSatd  to 
the  aftronomical  world  in  die  plates  of  tlus 

work,  and  compofed  of  certain  confpicuous 
and  unformed  ftar=;  over  the  conftcllation 
Cctus ;  it  is  not  a  very  large  one,  but  for 
the  fpacc  it  occupies  in  the  heavens,  it 
comprehends  a  conftderable  number  of  Aars. 
The  figure  under  which  it  is  repidenlied  is 
^ic  of  a  toKtotfe,  drawing  19  tti  le^  widlin, 
or  nearly  within  die  (hell,  and  ftretching  out 
its  neck,  a  common  pofhire  with  diat  flow 
animal,  when  apprehenfive  of  danger.  The 
corrftcllations  between  which  the  Tortoifi-  is 
pkccd,  are  the  Whale,  the  Fiflies,  and  the 
water  of  Aquarius;  there  is  left  a  vacant 
fpace  in  the  heavens  between  iheic,  arid  this  i:i 
very  happily  occupied  by  the  figure  j  it  fccms 
ciawling  over  the  taU,  and  toward  the  back 
of  die  Whale.  The  two  fiOxes  are  carried 
alinoft  parallel  over  iti  bade,  and  its  tail  is 
pcMnted  luward  the  urn  of  Aquarius,  it  is  in 
hs  hinder  part,  vcsy  near  one  the  fiOies, 
Vol.  I. 


bur  at  a  gfctter  i&^kuice  fioro  Aquarius,  an4 
it  Is  toward  die  head,  very  near  the  Whale. 

The  confpicuous  flats  in  the  conftellation 
Tefludo  arc  twenty- fix.    Six  of  thefe  arc  in 

the  head,  five  in  the  tail,  and  three  in  the 
fore,  and  two  in  the  hind  foot  j  and  the  reft 
are  diftributed  over  the  body.  Of  thofe  in 
the  head,  tiicre  is  one  at  tlic  extremity,  and 
two  near  die  upper  out-line  i.  diere  is  a  fingle 
fiar  near  the  Inlertion  of  the  neckto  thelhell, 
and  diere  are  four  toward  the  anterior  part, 
and  five  toward  the  hinder  part  of  the  {hell  ; 
one  of  thefe  laft  is  almoft  loft  by  being  clo(e 
to  a  larger.  In  the  fore  paw  there  are  three, 
two  of  thefe  very  clofc  to  one  another,  and 
the  other  at  a  diftancc,  in  the  hinder  foot  one 
of  the  two,  the  anterior  one  in  a  huge  and 
bright  ftar,  and  die  others  is  equal  to  aaoft 
of  the  others.  Of  the  five  at  die  tail,  one  ia 
very  near  its  infertion  to  die  body,  and  the 
odier  four  are  very  near  its  extremi^,  and 
near  to  one  another ;  thefe  are  at  a  iinall  di* 
ftance  from  the  lower  lUh. 

TETRAGONOS.  A  term  which  wc 
meet  with  in  the  Greeic  autliors,  and  which 
is  ufed  to  exprela  one  thofe  a^e^  that  the 
planets  and  conHellations,  or  planets  and 
fixed  fiors,  are  underftood  by  the  alfaologers 
to  have  particular  power  when  they  arc  found 
in  them.  It  is  the  fame  with  what  the  La- 
tins called  the  quadrate  afped,  and  it  cx- 
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prefles  that  relation  which  they  ftand  to  one 
another  when  they  arc  a  fourth  part  of  the 
circle,  or,  in  odier  words,  ninety  degrees 
diftane  from  one  mother. 

TOUCAN.    One  of  the  new  conftella- 

tions  of  the  foiithcrii  hcmifphcrc.  It  is  not  to 
be  met  with  in  the  writings  of  the  aaticnts, 
being  one  of  thofc  which  the  late  aftronomers 
|iave  added  to  the  old  forty-eight,  it  la  but  a 
fmall  cotifteUatton,  and  it  doei  not  contain  a 
quantity  of  ftan  at  all  proportioned  to 
^ce  which  it  occupies  in  the  heavens. 

It  b  rcprcfcnted  very  well  according  to  na- 
ture in  the  fchemcs  nf  the  heavens,  but  the 
bird,  which  it  is  dciigncd  to  cxprcfs  is  foyery 
lingular  in  its  proportions,  that  it  may  be 
cafily  fuppofed  a  creature  ot  imagination,  by 
thofe  who  are  not  enough  acquainted  with 
natural  hiftoiy  to  know  that  there  is  Ibme- 
thtttg  of  the  kind  in  nature.  It  is  a  bird  of  no 
great  bignefs,  and  is  figured  in  a  pofture  of 
ftanding,  with  the  wings  clofe  to  the  fides,  and 
is  a  bough  offomc  tree  in  its  mouth,  the  lu  ad 
cnormoufly  lame,  and  the  beak  vcr\-  nearly 
equal  to  tiic  wiioic  body  in  bigncli;,  they 
fomewhat  even  proportion  the  head,  but  the 
beak  is»  in  reality,  of  this  amazing  bignefs, 
and  yet,  being  hollow,  it  is  fo  light  that  it  is 
no  encumbrance  to  the  animal.  They  have 
done  ill  who  have  called  the  conftellation,  in 
Englifh,  the  American  Goofe,  for  the  Tou- 
can is  not  at  all  of  the  goofc  klnJ.  It  ufed  to 
be  tailed,  though  not  with  perfect  propriety, 
the  Braiilian  Magpye  i  it  is  indeed  of  a  genus 
different  from  both. 

The  Toucan  is  placed  in  the  heavens  be- 
tween die  Pfacenix,  die  Indian,  the  Crane, 
and  the  Hydiua.  The  pedeftal,  on  wbkh  the 
mioenix  is  reprefented  ftanding,  comes,  atone 
end,  very  near  to  the  back  of  the  Toucan. 
The  legs  of  the  Crane  come  alfo  very  near  to 


its  head,  its  back,  at  the  extremity,  is  bat  a 
Utde  difhnt  from  the  thig^  of  die  Indian,  and 
die  head  of  the  Hydrus  b  almoft  dofe  under 
its  tui.  There  b  a  fpace  among  ihefe  oonflef- 

lations  which  it  fills  very  happily,  except  that,  * 
toward  the  body  of  the  IIyJ:  as,  there  is  a 
(pace  between  that  and  the  ^Bct  of  tbe 

Toucan. 

'T'hc  ftars,  comprlfed  in  this  conftcllation, 
are  only  nine,  nor  arc  they  the  moft  happily 
difpofed.  People,  who  had  nothing  to  con- 
fider  but  a  figure  under  whofe  out^line  tbefe 
would  beft  iland,  might  have  fixed  upon  that 
of  fcMue  other  creature,  under  wbofe  ibim 
they  would  have  been  placed  more  advan- 
tagcoufly.  There  b  one  in  the  head  called 
the  eye  of  the  Toucan,  another  toward  the 
extremity  of  the  back,  and  one  in  the  bough 
in  its  mouth.  On  the  bre.ift  there  are 
tiircc  Imall,  but  very  diftinguiihaulc,  llar^, 
nearly  in  a  line,  and  diere  are  two  larger,  the 
one  on  the  belly,  and  the  other  on  one  of  the 
wings  i  and  a  little  lower  than  diefe,  theie  is 
a  fingle  ftar  upon  the  lower  part  of  the  belly 
between  the  infertion  of  the  tsro  thighs.  By 
the  difpolition  of  thcfe  it  will  appear,  that  they 
have  as  little  conformity  in  their  hgure  to  that 
of  the  bird,  as  the  ftars  of  the  wildeli-Uncied 
among  the  old  coniiellations,  in  which  thtie 
was  propriety  and  ™-"tT^  to  make  auMads 
ibr  the  want  of  regularity  in  the  fituatioo, 
Moft  of  the  new-formed  conftdlatioai  are 
better  fuited  to  their  ftari  than  chb. 

TRANSIT.  A  term  ufcd  to  expreis  the 
paflage  of  ;uiy  of  the  heavenly  bodies,  thefua, 
a  fixed  flar,  or  a  planet,  over  the  meridian. 
The  obliervation  of  this  is  ot  almoll  unu  crfti 
importance,  and  it  is  very  eafy.  A  nicnc:^ 
may  be  found,  in  a  very  famBtar  manner, 
thus.  On  the  day  of  die  fumraerlbUlice  ereft 
a  brais  wire  upon  an  horizontal  plane^  oUeive 
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wbeti^  ih^ow  falls  at  two  o*c1odc  in  the 
morning,  mark  the  place,  and  draw  a  circle, 
theout-llnc  of  which  cuts  that  ;m  int.  ^Vatch 
the  fliadow  in  the  afternoon,  and  ice  when  it 
touches  the  circle  again.  This  will  be  in  a 
put  diilant  from  that  in  which  the  (hadow 
touched  it  in  the  moming.  Mauk  this  poUit 
aUb»  and,  drawing  a  line  fiom  the  centre  of 
the  arc,  imeicepted  between  thefe  two  points, 
to  the  place  where  the  wiie  is  eteded,  this 
will  be  a  meridian  line. 

The  obfci  vation,  by  this  line,  is  not  Icfs 
•nfy  than  the  (x>nibu(5lion  of  the  line  itielf. 
Two  threads  are  to  be  fufpcnded  exsi&ly  over 
it  at  a  little  diflance  fimn  one  anolbery  and 
vnAi  plummets  at  thdr  ends  lo  Iceep  Ifaem 
flead^.   Thefe  two  threads,  being  thus  in  the 
plane  of  the  meridian,  when  the  edge  is  fo  ft- 
tuated  as  to  take  in  both  as  one ;  that  is, 
when  It  is  fo  placed,  that,  being  near  one,  the 
other  is  covered  by  that,  a  itar,  viewed  in  this 
dire£lion,  will  be  known  to  come  to  tiic  mc- 
xidian  by  the  threads  being  inunedtatdy  before 
it.  Whatibeffer  heavenly  body  is  feen  to  pafs 
behind  the  tiro  thieads,  the  eye  thus  ledng 
them  one,  is  feen  to  pais  the  meridian*  and 
the  moment  when  the  threads  are  in  the  centre 
of  the  ubje^,  is  the  moment  of  its  tranfit.  If 
it  be  a  ftar,  this  is  all  that  is  neccflary,  but, 
if  it  be  the  fun  that  is  to  be  obfcrvcd,  there  is 
tu  be  a  piece  of  fmoaked  glafs  between  it  and 
the  eye,  to  prevent  injuring  the  fight,  and 
the  moment  when  the  fun  pafles  over  the 
threads  with  its  eaim%  is  the  nioment  of  its 
tranfit  over  the  meridian.    There  is  a  more 
accurate  way  of  viewing  them  than  this, 
whether  they  be  the  tranfits  of  the  fun,  or  of 
the  liars.    In  this  method  a  ttlefcope  is  to  be 
ufed  inftead  of  the  two  ihrcaUs }  the  telelcope 
is  to  be  placed  in  diemeridian,  and  two  cro6 
hairs  are  to  be  extended  over  the  eyc-glafs, 
one  in  an  horisMMital,  and  the  other  in  a  ver* 
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tical  pofition,  through  this  telefcopc,  the  ftar, 
or  I  lanet,  or  whatever  other  of  the  heavenly 
bcKiies  is  to  be  vicv/ed,  and  when  the  centre 
of  the  object  faJis  upon  the  vertical  hair,  then 
that  obje6l  is  at  the  meridian.  This  is  the 
moreaocunteway,  butdieodier  is,  in  gene- 
ral, fidBdent. 

In  the  fame  manner  it  b  tibat  tiie  elevation 
of  the  pole  is  found  for  any  place,  by  an  in- 
ftrument  hxed  in  the  plane  <rf'  the  meridian. 
To  this  purpofe,  nothing  more  is  neccflliry 
than  to  take  the  grcatcft  and  the  Icall:  height 
of  fomc  liar  which  is  within^c  art^lic  circle 
of  that  place.  Whatfiiever  flar  is  within  this 
circle  never  fets,  but  is  canied  in  a  paralld 
diat  Uf  in  eveiy  par^  above  ^  horizon,  fi> 
that,  inflead  of  rifing  in  die  ea^  and  fetting 
in  the  weft,  at  right  angles,  or  obliquely,  as 
is  the  cafe  in  a  right  or  oblique  fphere,  it  only 
rifcs  gradually  from  its  lowcft  point,  and,  , 
when  it  has  rifca  to  the  meridian,  gradually 
dcfcends  to  its  loweft  point  again,  ^uch  a 
ftar  being  diofen,  nodung  more  is  to  be  done 
than  to  find  its  greaieft  and  its  leaft  height, 
and,  when  that  is  done^  to  take  the  middle 
between  both,  for  that  middle  is  the  lulght  of 
the  pole  in  that  place.  But  even  this  is  not 
necclTar)',  for,  to  the  aftronomer,  who  is  ac-  ' 
cuftomed  to  cclcftial  obfcrvatioJis,  one  ftar, 
once  obferved,  will  anfwer  the  purpofc.  Let 
the  declination  of  the  ftar,  which  is  pitched 
upon,  be  known,  and  this  u-to  be  found  in 
the  tables  of  declinations,  and  then  nothuig 
more  is  neceflary  than  the  obfcrving  the  ftar 
in  the  meridian  ;  the  ftar's  diftancc  from  the 
pole  being  taken  from  its  greatcfl  height  at  the 
meridian,  the  remainder  i^  the  heiglit  of  the 
pole.  In  the  fame  manner  alfo,  and  on  the 
fame  principle,  the  height  of  the  pole  is  to  be 
taken,  by  obfexving  tiie  leaft  hei^t  gf  the 
ianie  ftar,  that  is,  the  height  which  it  has  in 
the  loweft  pdnt  of  itt  apparent  motions  or,  in 
B  b  b  b  2  that 
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Aat  point  of  its  parallel,  which,  although  in 
fight,  may  be  called  its  oppofite  meridian. 
When  his  height  is  taken  at  the  dill^ncc  of 
the  ftar  from  the  pole  was  io  be  taken  away 
irom  Its  greatcft  hcighc  to  giw  the  ekvfttiofi 
of  the  pole  iittbephce,  lb  l)ie  dUbnceof  the 
jfair  from  the  pole  is  to  be  added  to  in  letft 
hetg|it«  end  this,  tn  the  fione  memier,  the 
height,  or,  as  it  is  geneiallj  cdled,  the  ele- 
vation of  the  pole  for  the  pkce.  In  this  rc- 
rpcf.^,  however,  a  caution  is  to  be  obfcrvrd, 
that  the  (tar,  which  is  chofcn  for  the  oblcr- 
v.iticn,  be  not  one  of  thofe  at,  or  very  near, 
the  v  erge  of  the  arftic  circle,  for,  in  that  cafe, 
its  kaft  height  being  in  a  place  very  near  the 
horison,  the  obfemtion  win  be  fuljeft  to 
CROTH  {ton  the  feftifiSoiii :  uid^  iit  general*  it 
if  to  be  obferVed,  diet  oUcrradoas  of  (brs, 
with  whatever  intent,  ought  not  to  be  made 
v-hrn  thrv  J'.rc  near  the  horizon,  for  they  will 
be  fubjcci  to  error  from  the  relVa^lion  j  and 
not  only  this,  but  they  will  be  liable  to  un- 
certain^, added  to  tiuit  error,  from  the  va- 
mbtenele  of  that  nfndkn ;  fo  that)  h  this 
cal^  die  oUenradon  is  beft  made  on  a  fhr  that 
at  liMne  diflance  above  die  vage  of  the 
ai^k  dfde,  and  it  may  be  a  general  rule  as 
to  obfcn'ntions  in  general,  that,  when  it  can 
be  done,  it  is  bcH  to  make  them  atadifiance 
from  the  horizon. 

TRIANGLE,  Una  Is  a  plane  %ure, 
cndofed  hf  duce  lines,  which  meet  and  form 
three  angles}  theft  dute  lines  are  called  die 
diree  lides  of  a  triangle.  If  thefe  lines  are 
all  ibrait,  it  is  called  a  plane  triai^lc,  if  they 
are  cur\'es,  it  is  called  a  cur\'i!incar  triangle, 
and  if  they  are  fome  of  one  kind,  and  fome  of 
the  other,  the  figure  is  called  a  mixed  tri- 
angle. In  every  plane  triangle,  an  anwic  may 
he  fiud  to  beoppofito  to  a  fide,  or  a  fide  may 
befind.to  be  oppcfile  to  an  angle.  Thus, 
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in  a  triangle  fet  upon  its  bafe,  the  corner,  or 
angle  at  the  rie;ht  hand,  is  oppofite  to  the 
iidc  on  the  left,  and  itic  aiigie  at  the  top  ii 
oppofite  to  die  fide,  ndiidi,  in  this  po£itko, 
fooDS  die  bottom  i  on  thn  oAer  faan^ 
the  fide  on  the  ri^  hand  k  oppofito  toifae 
oonier  on  die  left,,  and  die  fide  which  mahB 
the  bottom  to  the  comer,  or  angle  to  the  top^ 
A  triangle  may  have  all  its  fides,  and  all  iti 
angles,  equal,  or  only  two  of  its  iides,  aadtwo 
of  if.  angles  mav  be  equal,  or  all  the  tides, 
and  all  the  angles  may  dc  uihi.rent. ,  IVhen 
one  of  the  duee  aiq^  ii  a  right  one,  the 
whole  tt  called  a  ng^ani^ttiaingiej  when 
one  of  the  angles  is  obtoA^  the  whole  is  eded 
anobtde  angled  triao^;  and,  finellj,  when 
all  the  uaifm  «e  acute,  the  figure,  wliat  we 
call  an  acute  angled  triangle,  thefe  are  the 
three  great  diftIn<Stion';  of  the  plane  triangle. 

It  is  a  cuftom  to  call  one  of  the  fides  of  a 
triangle  its  ia/i :  but  this  term  is  not  particu- 
lariy  applied  to  any  one  of  the  /idcs  prefer- 
ably to  Mother.  The edmmoB cuftrni  b 
to  call  dnt  fide  die  bafe  en  which  it  leema 
toibnd  an  dw  point  of  view  whae  we  look 
at  it.  Thus  in  turning  aboot  the  pnp9  on 
which  a  triangle  is  drawn,  we  make  any  fide, 
or  all  alternntcly,  the  bafe.  When  one  of  the 
fides  is  coniidered  under  the  denomination  of 
a  bate,  the  other  two  are  called  its  \c^. 

In  every  triangle,  the  thr^  angles  taken 
together  am  cqial  to  two  right  ones,  this  is 
cafilypeovedi  fer  lit  a  fine  be  dnwn  dirough 
the  vetttx  of  thettiaaf^e^  pandld  tothe  bafi^ 
then  die  two  fides,  or  legs  of  die  triangle^ 
mufi  be  confidered  as  falling  upon  thefe  two 
parallel  HnesJ  and  then  the  angles  formed  by 
the  left  hand  corner  of  the  triangle,'  and  by 
the  upper  corner  with  the  right  ham!,  part  of 
the  parallel  line  arc  equal  to  two  right  line*, 
behig  interval,  oppcfite  on  die  fame  fide^ 
dus  is  a  demoDftradon  aa  old  as  £u^d,  and 
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bfiuhfidinthe  uibful  corollaries.  From  hence 
it  it  piowdy  that  the  fum  of  the  angles  of 
any  one  triangle,  is  equal  to  the  fum  of  the 
angles  of  any  other  triangle,  that  is  the  whole 
amounts  to  one  hundred  and  eighty  degrees, 
or  to  the  fum  of  two  right  angles.  Hence 
aUb  W|e  learn,  tliat  die  quantttjr,  ofniim1>er 
«f  dfegnes  of  any  one  ang^e  of  a  ttian^e 
ing  known,  the  qauakf  of  the  t*o  other 
angles  may  be  Icnown  j  and,  on  tiic  other 
hand  alfo,  the  quantity  of  two  legs  of  a  tri- 
angle being  given,  the  quantity  of  the  other 
angle  may  be  known.  Hence  alfo  it  is  evident, 
that  if  two  angles  in  one  triangle,  be  equal 
to  two  angles  in  another  triangle,  the  rcmaiii- 
ing  angles  an  equal ;  in  every  right  angled 
'triangle,  oiw  acute  is  the  complement  of  die 
other  nine^  d^;rees ;  if  one  ang^  in  a  tri- 
angle be  a  right  one,  it  Is  alfo  evident  hence, 
•iShe  others  mud  be  acute ;  and,  iinally,  if  any 
angled  triangle  has  one  acute  angle 
equal  to  one  of  the  acute  angles  of  another 
right  angled  triangle,  then  thofe  triangles  are 
equiangular. 

Thefe  contain  the  great  do^rine  of  tri- 
angles, and  dieft  an  die  regular  refult  of  the 
before  menti<Hied  deoionllration.  Fur  the 
mtafiar'mg  triangleSf  Jte  iSn  Urm  Trigono- 

METRT. 

T  ^11  the  Triangle.    One  of 

the  conftellatlons  of  the  northern  hcmifphcre, 
a  &nall  and  inconfidcrablc  one  in  proportiun 
to  many  that  arc  about  it,  but  mcniioucd  by 
all  the  writers  of  allronomy,  and  one  of  tlie 
old  for^-eight  conftellattons which  the  Greeks 
were  acquainted  with  in  die  earlieft  tunes, 
and  wludi  di^  probably  received  from  the 
l^ypdans,  their  infbudon  in  the  fcience. 
The  Greeks  are  die  people  to  whom  we  owe 
the  original  improvement  of  artronomy  j  but 
M  was  from  the  Egyptiaos  that  ihey  received 


the  radftients  of  it  by  Hiales,  atid  diofe  vrho 
fucceeded  him,  and  who  made  it  a  part  of 
the  couHc  of  their  fiodiea  tDCtHIVClie  With  thh 
Eg)'ptian  priefts. 

Tlsere  is  bcfide  this  antient  triangle,  an- 
other conftellation  oi  the  fame  name,  it  is  of 
mucih  later  origin,  and  is  in  the  fouthem  be" 
mi^»ben,  hut  diJs  is  always  dlftinguiflied  bjr 
the  epithet  of  place  annexed  to  it,  tidng  never 
named  otherwife  than  under  the  name  of 
Triangulum  Auftralc,  or  tlic  Southern  Tri- 
angle ;  this  will  be  fpoken  of  hereafter.  The 
conftcllntion  of  rbts  namp  in  the  northern  he- 
milphere,  and  which  is  the  fubject  of  the  pre- 
fent  confidentKm,  is  very  finall,  but  for  its 
bignefi  it  comprehends  a  proportional  numbtr 
of  km ;  its  figun  is  that  of  a  fe^angle,  with 
unequal  ildes,  and  it  is  fuppofed  not  to  be 
dciigned 'fay  fingle  lines,  as  is  the  cafe  in  dlie 
marking  mathematical  figure?,  but  h  repre- 
fented  as  confiding  of  three  fides,  of  fonrc 
breadth,  fo  as  to  contain  in  fome  places  two, 
in  othent  three  ibrs,  in  a  line  between  the 
two  out-lines. 

The  conflrfladons  diat  ftand  ailMttt  the 
Triangjle.  are,  Andromeda^  Aries,  Taurns, 
and'Pcr&us,  itftands  not  in  the  centre,  bdt 
toward  one  edge  of  a  large  fpace  which  is 
left  among  thefe  four  conftcllations,  and 
there  are  fomc  very  unformed  flars  about  it, 
that  it  were  to  be  wiflied  fomc  other  hgurc 
of  more  extent  and  variety  had  been  devifed 
for  the  receiving  them.  What  was  the  Egyp- 
tians meaning  for  dmfing  this  is  not  knowit» 
but  certainly  it  wmld  havi  been  ea^  to  have 
found  a  better;  it  comes  very  near  to  a  pait 
of  the  rhbe  on  die  left  fide  of  Andromeda, 
near  her  waift,  and  b  nearly  at  equal  di^ 
ft  a;  ice  from  the  gorfrous  head  of  Pe^-^us, 

WW 

the  back  of  the  Ru!!,  and  the  head  of  Aries. 

The  aniients  counted  o  ily  four  ftars  in  the 
Triangle  j  Ptolemy  fets  dowTi  that  number, 

and 
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and  we  know  he  was  a  dofe  follower  of  Hip-  | 
jjitchus,  who  made  the  firft  ca:n!oguc  that 
ever  was  drawn  out,  fo  far  we  are  inform- 
ed from  hiftoiy.  Tycho  preferves  the  lame 
number,  and  Hcvdiiis  has  otily  added  to  it 
fight;  be  makes  the  number  twelve^  and 
our  Flamflcad  has  at  length  encrcal'cd  it  to 
.iixtceni  Uwfe  are  none  of  them  of  any  great 
fixe ;  there  arc  only  two  of  the  fourth  mag- 
nitude, the  rcll  arc  o!  the  lellrr  kind,  and 
pi  incipally  ol  ihc  iixui  auti  Icveull;.  i  he  (c- 
vcral  ilars  between  the  Tnanglc  and  Aries, 
are  uAially  acootinted  Ibr  under  the  name  of 
the  unformed  fiars  6i  Aries. 

Among  the  various  cotijedures  that  have 
been  made  about  the  origin  of  this  fingular 
conftellation,  fome  have  fuppofed  it,  by  its 
original  inventors,  to  have  been  Intended  to 
convey  an  idea  ot  the  figure  of  their  country, 
the  dtka,  as  it  is  called  to  tht&  day.  Sonic 
others,  with  much  iefs  fliew  of  reafon,  have 
imagined  Sicily  intended  to  be  reprefented  by 
It;  but  the  Greda  always  determined  to  have 
ibme  account  of  their  own  kind,  have  told 
us,  that  it  was  a  reprefcntation  of  the  letter 
delta  in  their  alphabet,  which  is  of  a  trian- 
gular form,  and  that  Mercury  placed  it  over 
the  head  of  Aries,  in  honour  to  the  word 
Dios,  a  n  imc  of  Jupiter.  When  will  people 
Hop  who  could  go  lo  far  for  fable  f 

TRIANGULUM  AUSTRALE,  the 
Stutbtm  Triar^U,  One  of  die  new  conftdla- 
tions  of  die  Ibudiem  hemifphere,  mendoned 

by  all  the  late  aftronomcrs,  and  one  of  thofc 
which  has  been  added  by  fonic  that  have  but 
lately  made  their  additio-is  to  the  kicaotf  tO 
the  forty-eight  old  altcnlms. 

The  Triangle  is  but  a  fmall  figure,  and  it 
contains  oidy  a  very  fmall  quantity  of  liars, 
ifaoie  ai^  however,  lb  happily  difpolcd,  that 
die  confltfHatiop  Is  veiy  wdl  naikedi  and 


very  cafily  known  by  them.  Its  fig;ure  i«  that 
of  a  triangle,  rcgtilarly  drawn,  and  iti  Hica- 
tion  is  between  the  Altar,  the  W'olt,  the 
Centaur,  and  the  ^rd  of  Paradife.  The 
upper  part  of  the  fmoke  of  the  Altar  aiccods 
to  one  of  the  fides  of  the  Triangle,  the  Wolf 
is  at  a  great  diliance  over  the  other,  and  the 
fore  foot  of  the  Centaur  conies  very  dofc  up- 
on the  fartlicr  corner  of  that  fide,  the  head 
of  the  Bird  of  Paradilc  ia  brought  very  do(^ 
to  tJic  other  c(;rntjr,  wiiich  is  commonly  caiied 
the  top  ul  tlic  i'rian^lc,  and  tiic  head  of  the 
Chamelion  is  oppofile  to  one  of  die  fides,  but 
at  a  diflanoe ;  it  tolerably  well  fills  die  Qooe 
between  die  Altar,  the  Bint  of  Paradife,  and 
the  foot  of  the  Centaur,  but  diae  is  a  g^oc 
vacant  f[  ::ce  between  one  of  its  ang^  aai 
the  fign  Scorpio. 

The  liars  which  compofc  the  Southern 
Trian;^1p  r^rc  only  hve  ;  three  of  them  laj^cr, 
ana  two  ur.alkr ;  but  all  fufficientlv  confpi- 
cuous.  If  we  call  that  the  top  of  the  Tri- 
angle which  comes  to  the  hcaif  of  the  Bird 
of  Paradife,  there  is  dien  one  of  the  larger 
ftars  at,  or  near  the  top,  for  this  ftar  is  near 
the  head  of  that  bird ;  there  is  alfo  anodier 
of  them  at  that  angle,  which  is  near  the  foot 
of  the  Centaur  which  ftands  down,  and  the 
third  of  the  larger  is  without  I'lde,  w  hich 
runs  from  that  angle  to  the  other,  which 
points  toward  the  tail  of  the  Scoipion  i  the 
two  iinaller  are  in  the  fides,  one  cf  dum  in 
the  fiune  fide  widi  die  laft  mentioaed  of  die 
three  large  ftars,  and  placed  between  Urn, 
and  the  fecond,  but  nearer  to  the  fecood  j  die 
laft  is  in  the  lower  part  of  that  fide,  which 
reaches  from  the  top  to  that  corner  which  1* 
oppofite  to  the  tail  of  the  Scorpion.  In  the 
whole,  partly  by  the  dilpofition  of  the  fbr5, 
and  partly  by  the  place  of  the  confteliation, 
for  it  is  on  all  parts,  except  toward  die  Scot* 
pion,  ib  wdl  encompifled  unth  odieis,  diat 
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there  is  no  room  loft.  The  Southern  Tri- 
angle is  as  caStf  diffiiig|uiheci  as  any  oonflel- 
lation. 

TRIGON.  A  name  of  one  of  the  fa- 
mous afpeSs  of  tfas  plaiwti  ud  fivd  ftait 
uMNig  theaaKiciitaftidflgnis  it  is  ihe  Jane 
lliat  is  called  alio  die  Trine,  or  Trine  A^peftt 
jt  is  that  into  wbich  they  fall  when  they  are 
at  the  diftancc  of  a  third  part  of  a  circle,  or 
are  one  hun(ke4  and  tweoQf  dcffets  from  one 
another. 

This  ii  die  moft  famous  of  all  the  plane- 
tary afpedls,  and  refer  to  the  zodiacal  figns, 
aooording  to  Uie  wild  opimon  €]£  die  early 
tiqpcs,  widi  legaid  to  which  thefeTr^oos 
yvcre  diffinguiflied  by  peculiar  epithen.  Thus 
they  fuppofed  the  twelve  itgns  of  the  sodiac 
to  be  of  the  nature  of  the  four  elements,  three 
of  them  referring  to  each  dement.  They 
calle4  Aries,  Leo,,  and  bagittar)-,  the  three 
fiery  figns  i  Gemini,  Libra,  and  Aquarius, 
are  the  three  airy  figns  ^  Cancer,  Scorpio, 
and  Piibesy  the  three  wateiy  ones  $  and  die 
cardiy  are  Taurus,  Viigp,  and  Capricom. 
It  was  according  to  die  aSftiBk  of  any  of  the 
three  fuperior  fdanets,  with  refpctfl  to  thefe 
particular  Hgns,  that  the  Trine,  or  Trigon, 
received  its  peculiar  denomination.  If  the  re- 
lation was  between  tlic  planet,  and  the  three 
£xlt,  or  any  of  tiiem,  uien  it  wai  called  a 
£ery  Trigon.  If  with  any  of  the  three  fe- 
cond,  the  rdiilt  was  vriiat  they  called  an  airy 
Tr^on  i  .if  with  any  of  the  third,  there  was 
fi)nncd  an  aquatical  IVigon,  and  if  with  any 
of  die  tlirtc  laft  an  earthy  Trigon ;  thefc 
were  the  dilHn<Sfions,  and  from  thefe  the  aftro- 
Jogers  prefumcd  to  pronounce  the  fiite  of  king- 
doms, and  lu  fotctcl  the  events  ot  a  man's 
actiuni  j  and  hence  huh  aiifen  all  that  jargon 
with  which  the  books  of  aftrology  ace  loaded, 
and  by  wliicb  fools  have  been  dduded. 


TRIGONOMETRY.  The  mathema- 
ticians and  geometricians  have  reduced  the 
meafuring  of  trianeles  into  a  regular  and  dif- 
tinct  art,  and  iliey  have  called  it  by  this  name 
Trigonometry.  Thefubjed  of  this  art  is  the 
finding  the  quantity  of  every  angle  of  die  fip 
gure,  and  die  length  of  every  fide  of  it^  or 
cUe  it  is  finqily  die  \s  die 

area  of  the  Triangle,  or  die  fpace  compre- 
hended within,  the  lines  which  made  that 
figure. 

In  the  confidcration  of  a  triantrlc,  there 
offer  to  the  view  fix  parts,  three  angk>  and 
three  iides;  and  Trigonometry,  beilde  the 
common  and  eafy  method  of  findii^  die  ex- 
tent and  qiiandty  of  diele,  teadiesus,  how,  if 
fome  of  thefc  are  given,  we  may  find  out  all 
the  reft.  This  is  a  point  of  more  diflicultyy 
and  of  tbegp»tteft  uie. 

TRINf..  A  famous  term  imong  theaffa'o- 
logical  writers  J  they  call  it  alio  i  l  igon,  and, 
by  way  of  diffinflion  of  its  feveral  peculiar 
dtfierences,  add  die  epidiet  of  the  fieiy,  the 
watery,  and  the  earthy  Trigon,  or  Trine. 

The  Trine  is  one  of  the  five  afpeib  of  the 
old  albolo^ers,  it  expiefles  that  fituation  of  a 
planet  and  a  fixed  ftar,  or  a  planet  and  a  con- 
rtellation,  with  rcfpect  to  one  another,  which 
they  hold  when  at  a  third  of  a  circle  diftance, 
or  when  they  are  one  nundred  and  twenty  de- 
grees from  one  another.  Trinus  is  the  i.atin, 
and  Trigonos  the  Greek  name,  but  they  are 
uied  by  the  I^Kine  indiicrinuttately.  The  no- 
tions of  fiety,  watery,  and  eardiy  Trigons, 
have  been  already  explained  under  the  word 
Triton.  The  ctlier  afpe^ts,  under  which 
the  planets  ;:nd  fixed  fhrs  were  fuppofed  to 
have  p'^ciiliar  ijiflucncc  uith  ivtpcct  to  humnn 
.ua.urs  arc  luur,  they  aic  the  (Joiijuuciion  and 
Oppofition,  the  Scxtile  and  the (^ladrate.  In 
the  Coajundwn  the  planet  and  fixed  ftar,  or 
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itars,  arc  together  j  In  the  0;'.pofition  thcv  ^rc 
juft  half  the  circle  djii.im  ;  m  the  SCTttiie  thuy 
arc  iixty »  anii«  in  the  Quadrate,  or  <^uartcr 
of  the  circie,  or  ninety  degrees  aliuider.  Ia 
«]1  AefcfitnatiMiiy  thc^r  are  fiippdU«>  Aad 
fliuttifti  rnfiisiKV^  sod  clsortt  motsHii  sAdtfttoctt 
upon  «m  mk0,  and  to  han  a  peculiar 
power  over  human  affairs.  This  it  ftraagt 
ikcmknik,  but,  while  we  dcfpife  the  aaMaiB|^ 
4re  aaift  iindedbnd  the  tons. 

TRIPLICrriES.    A  term  that  we  find  in 
the  writings  of  thoie  o]d  jlhojiomers  who  have 
fevoiindjud«dalafirology :  ititufed  to.cxprefe 
ceitain  a^eds,  ae  dwyagecaHcd,  of  pla- 
neta  and  fixed  ilara  in  the  ceiiAdlaiMii8»  tt> 
one  anodwr.  The^  had  five  of  thclt  aipcdia, 
or,  as  Uiejf  o^erwtfe  called  them,  confpc6ls 
or  fy7yc;ies,   in  which  they  fuppofed  that  the 
planets  and  the  ftars  fhed   a    mutual  in- 
fluence, or  fent  reciprocal  radiations  toward 
Qiic  anotiier,  and  that  they,  at  theie  times, 
oo-opeiated  to  tkc  ibtnwig  and  moddfitig  of 
fiitiure  evenn  i  tlua  vm^  tkieir  wUd  and  idle 
fjftenu  Aaaoiig  thefe  afpc^  tholby  which 
were  called  triplicitics,  were  the  moft  re- 
^urded,  and  fuppofed  the  principal  of  ail  the 
five  arpccls  wi  tc,  the  Conjunr^ion,  or  Syno- 
dus,  \vi)cn  the  planet  rind  the  conilcllation 
were  to  Tothcr ;  the  Scxtilc,  or  Hcxagonus, 
when  liuy  were  at  fixty  degrees  diftance  j  the 
Quadrate,  or  Tetragonus,  when  they  were  at 
ninety  degrees }  the  Trine>  or  Trigon,  when 
thafwere  at  om  hundred  and  tvwntjrdegirees; 
and  the  Oppofition^  tn  which  diejr  weve  at 
half  adide,  or  one  hundred  and  eighty  de- 
grees diftance.    But,  of  all  thefe,  the  moft 
famous,  and,  as  it  was  pretended,  thofe  which 
prdagcd  nut  only  thegreatclt  events,  butprc- 
faged  thcni  the  moft  certainly,  were  the  Tri- 
gons,  or  trine  afpe<5b  i  and  when  thefe  were 
made  hy  conjvnCfaona  of  an^  one  of  the  duee 


fupcnor  plaji/!ts  U'lth  the  (lijns  of  the  Zodiac, 
Uiey  were  caiicd  by  tiiis  name  oi  i  riphcities, 
axidwere  the  moli  powerful,  and  die  mott  re- 
garded of  all.  I'h^  divided  uc  coiuleLL- 
tidia  of  die  wdiac  into  Mieta,  tlio  fiery,  lbs 
mtff  tha  watery»  and  the  aariif  f  lh»  fA 
we  AtmBf  hmtuABagmafi  Aetoid 
cnnfiited  of  Gemiav  tSbmf  n«A  Aipwiiaix 
the  third  took  in  Cancer,.flacgfio»  indfifaai 
and,  into  the  fourth,  came  Taunu,  VirgOi, 
and  Capricorn.  The  afpec>  of  a  fuperior 
planet  with  anv  one  ot  tticil:,  at  the  diftance 
of  one  hundred  and  twciity  devices,  formed 
what  was  called  one  of  the  Ti ipUdbes,  or 
gnaterTrigonsi  and,accoidn^todwtoio 
ninadonof  that  anangiinciitnndar  whidb  i» 
d^ftH»  itmcalledafiMfTi^M 
aiiy  Trigon,  and  a  tendfaial T^^oa.  Tkil 
was  the  dodrine  of  thofe  times,  and,  idk  at 
it  was,  it  is  amazin!^  to  con^darhcnr  fluuif 
ages  it  continued  in  credk. 

TWINKIiNQ  •ftbe  ^  Stars,  Among 
the  many  diftin6Hom  of  find  dan  fiona 
die  other  luminari^  sH  heamn  diat  iiliicll 
their  light,  or  pecidiarkindof  Indfea^  Jaadi, 
is  the  moft  obvloaik 

T!ie  :<ftrnnomer,  when  he  has  gone  but  a 
ver)'^  little  way  in  tlie  ftudy,  will  find,  that  the 
order  and  arrangement,  the  famcnels  oi  fuua- 
tion  which  the  fixed  ftars  prdenre  wi^  re- 
gatd  to  one  another  ia-ddideai  to  dlttn- 
guflh  tfceni  at  fijg^t  ftooi  the  planel^  and 
comteta^  which  ava  oondandif ,  and  my 
fwi^,  changing  dMir  fituaiion  wilb  layid 
to  the  reft  of  the  heavens ;  but  even  the  unread 
in  this  fcicnce  will,  by  the  mere  ryc-fight, 
;  diftinguifh  the  fixed  ftars  from  the  others  by 
the  d;fr>rcnco  of  their  light.  The  pJafiets  a|>- 
I  pear  ot  a  more  full  light,  becaute  they  are 
iini&ely  nearer  to  us,  and  this  light  is  fteady, 
like  that  of  die  aohk  hecaide  it  b  leAsded 
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til  ihc  kmc  nr>anncr,and  is  not  innate, but lhat  | 
ibc  hx«xi  liars  is  niofe  bright  and  lively.  I 
■  When  we  diied  our  eyes  to  any  of  the  fixed 
ftttt,  .but  c^ectaUy  when  we  imdce  any  of  the , 
kiyift  tht  objc6b<f  tbe  obfenritwn,  we  per- 
ceive,  at  we  ktk  tttmtifdf  ontbem,  a  kind 
of  ribiBtionof  li^,  wbich  we  term  twinkling, 
Tbis  is  )>ec\^ar  to  the  fixed  ftars,  and  it  is 
oiorc  or  k  fs  in  all  of  them,  even  the  leafl,  the 
light  oi  tl.c  plan^  being  ftcady.    The  two 
indeed  which  arc  ncareft  to  the  fun,  Mercury 
and  Venus,  have  fomething  of  this  twinkling 
aathdr  light,  b«e  k  it  incodidcniUe 
puifim  SMth  dut  of  ^  kaft  of  lihe  fixed 
ftani  wt  lap  nothing iif  kin  the  three  more 
aeroote  pUnetSi  Man,  Jupiter,  and  Saturn  ; 
and,  what  i$  yet  more  iingular,  we  diftinguilh 
nothing  oflt  in  the  comets,  their  light  bcinf!, 
in  !rcneral,  more  fteady,  as  aifo  more  faint, 
than  uut  of  the  planets. 

We  leceive  ic  as  a  principle,  that  the  fixed 
ftuBS  arrplacedat  an  inineafeaiiduiooiMeLvable 
difianoe  £eom  the  fun,  and  it  is  pfoved,  by 
expcruncrt  and  obiervalioo,  diattikqr«*^> 
Tbe  Copemican  fyflem,  in  a  great  meafive, 
refts  upon  this,  and,  when  it  appeared  too 
much  for  credibility  in  the  mind  of  Tycho 
Brahe,  he  oppofcd  :i  i  vilcm  to  anfwer  to  ap- 
pearances witnout  ic,  aiui  that  fyiieni  is  found 
>  fidfe  qne.  The  immenie  diflance  of  thefe 
hodiea  finmidie  ftn  Mug  dius  fidl^  pfored, 
when  we  ht  iham  fflune  with  a  light  more 
hriijht  and  fparkling,  we  cannot  but  allow 
that  they  have  the  fource  of  their  I'tghC  in 
themfclves,  and  that  they  do  not  borrow  it, 
;is  the  planets  do  rhcirs,  from  the  fuU,  for,  if 
they  did,  it  would  be  feebler*  as  more  diflant. 

There  are,  uukcd,  among  the  number  of 
the  fiiad  ftan,  ieveral  which  are  very  fmall, 
and  fome  which  we  call  nebitloat,  the  light 
«f  which  haaleft  of  this  vivaciCf  and  twinkling, 
and  that  of  the  kkter  Jund  katcc  aiqr,  except 
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to  the  fy«  of  a  very  experienced  ohfcrvsr. 
Thefe  might,  if  we  judged  of  the  nature 
the  ilars  by  their  light  above,  be  fufpeded  as 
not  of  Ihe  fame  nature  widi  Ae  reft ;  but, 
when  we  lise  them  agreeing  with  the  fixed 
ftars  in  keeping  their  extSt  and  invariable  fi* 
tuation  with  regard  to  one  another,  we  cannot 
omit  to  acoitnt:  them  of  the  nature,  and  of 
the  number  ot  the  fixed  ftars,  and  we  fuppofe 
the  fecblenefsof  their  light  to  be  owing,  not  to 
their  being  different  in  their  nature  from  the 
others,  but  to  their  being  at  a  greater  diftance, 
for  we  know,  by  experiment,  that  distance 
wiU  diminiih  the  light  of  ohje£b  as  much  as 
dieir  apparent  diameter.  It  is  the  prefent' 
opinion,  and  it  is  an  opinion  that  does  honour 
to  the  Crea«^or  of  the  univerfe,  that  all  the 
region  of  unbounded  fpace  is  fct  with  ftars  and 
worlds ;  if  it  be  fo,  it  muft  needs  appear,  as  • 
it  does  to  us  among  the  fixed  ftars  j  thofc, 
which  are  neareft  to  die  earth,  are,  we  know, 
remote  m  an  immenie  meafure,  but,  on  this 
fyflem,  there  miA  be  others  more  and  mora 
remote,  and  thefe  muft  appear  not  only 
fmaller,  but  with  a  feebler  light,  in  proportion 
to  their  diftance.    '^Vc  find  it  fo  on  the  view, 
the  largcft  Itars  arc  the  brighttft  ;  in  <:'r?'h-'  • 
tion  from  thefe,  we  fee,  in  the  conca\  c  of  the 
heavens,  others  fmaller,  and,  in  propottio.M, 
left  bright,  down  to  Jthefe  minute  ones. 

Afbooemers  dHlingailb  them  under  feveral 
feries,  as,  of  die  fiift,  fecond,  and  lower  mag-' 
nitudcs,  and  what  farther  countenances  this 
fuppofition,  is,  that  the  ufc  of  glafllesdifcovcrs 
more  a  teld'cope,  directed  to  a  part  of  the 
heavens,  where,  to  the  naked  ce,  thcc  ap- 
pear no  ftars,  will  difco\er  Icvcrai,  and  it 
ftiould  fecm,  nay,  it  is  palpable,  that,  as  tlicrc 
are  multitudes  of  them  more  remote  than  the 
reft,  and  dierefbre  not  lb  targ^  to  our  ^es,  fo, 
beycHid  the  (fiftance  and  finalhieis  of  thefe, 
^re  are  otbcts  q.uite  iiiiperceptible  Id  our  ' 
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eyes,  becaufe  jet  more  dUbnt.  As  we  find 
tihe  light,  in  gencnl^  decreafe  in  tirightnefs 
widi  the  cncreafe  of  diftancc,  or  dccreafe  of 

jnagnttudc  in  theftar,  for  thefe  arc  reciprocal, 
Vfc  arc  not  to  attribute  the  fiUfHc:  light  ot  the 
fmalleft,  th:it  arc  fccn  by  our  naked  eye,  to 
their  diitcrciit  nature,  but  to  their  different 
Uiflancc,  As  to  thofe  which  are  called  nebu- 
loit&  flare,  we  know  at  diis  ttoic,  by  thehdp 
of  better  telefcopes  than  the  firft  obferven  <^ 
them  bad,  that  they  arc  not  finglc  ftars,  but 
each  of  diem  is  a  clufter  of  fcveral  finalloncs, 
lb  that,  although  thfir  dinmetcr  appcr.r  equal 
to  tlic  larijcT  k  lids,  ihcir  light  ought  to  be  ai 
•weak  as  that  oi  the  !ca(t,  fmcc  this  is  propor- 
tioiicd  to  the  Tuigic  itar&  of  which  the  cluAer 
is  compofed. 

Thefe  are  die  general  obfervatiom  on  die 
li{^t  of  die  fixed  flan,  and  diis  is  the  general 
account  of  it,  but  there  are  exceptions. 
Theie  are  evidently,  in  feveral  parts  of  the 
heavens,  fixed  ftars  whofc  light  is  of  a  very 
different  degree  of  vivacity,  and  which  twin- 
kle with  a  great  difference  of  force  and  fplrit, 
although  their  apparent  magnitude  be  the 
fame.  We  have  reafon  to  believe  that  every 
iuced  flar  is  a  fun,  and  it  is  by  comparing 
thefe  th^  appearances  with  the  face  of  the 
fitn,  diat  we  (hall  beft  undcrffand  the  doc- 
trine of  thcirdifferenccinbrightncrs.  That  they 
are  thcmfelvcs  all  fire  wc  arc  not  to  doubt,  and 
yet  the  nature  of  that  fire  may  be  different. 
We  fee,  on  the  fun's  diflc,  parts  which  burn 
more  intcnleiy,  or  lurcmore  bright,  and  others 
that  are  lefs.  The  moft  Ittttinous  of  thefe 
equally  hi^^  -^ars  may  be  all  of  the  ^e  na- 
tjMit  widi  thefe  briglic  parts  of  die  fun's  dilk, 
and  the  leaft  luminous  may  be  all  of  die  na- 
ture, or,  at  leail,  the  firfl  may  have  a  great 
deal  more  of  the  bright  part  than  the  latter. 

There  is  one  bright  flar  in  the  heavens 
which  appsaifi  greatly  brighter,  whofc  light 


has  molt  bcflliance  and  livacify  dna  ^faatof 
any  other ;  this  is  Sirius,  or,  as  we  call  is, 

the  Dog-Star  i  the  moft  uruccuflomed  eye 

dittinguiflics  the  difftrcnce  in  favour  of  this 

Ibr  from  all  the  hoit  oi  heaven,  and  will  tell 
you  that  it  twinlc!c!5  more  than  all  the  reft. 
This  docs  nut  nie  at  any  ume  to  above  the 
height  of  C«renty-£ve  degrees  above  our  hori- 
son.  After  this  we  may  arrange  the  fiars, 
m^iich  are  moft  fliong^y  luminoiia  in  cnmpa- 
rifon  of  the  others,  in  the  following  ordo-. 
The  fecond  in  brightnefs  is,  doubdeis,  that 
in  the  Goat,  the  third  that  in  the  Harp,  Ri- 
gel,  Arfturus,  Antares,  or  the  Scorpion's 
Heart,  come  next,  all  nearly  equal,  but,  if 
any  thing,  inferior  according  to  their  order ; 
diendiitindie  weft  IhoiiUer  of  Orion;  then 
Aldebaran,  or  the  Bull's  Eye,  thelitde  Dog, 
die  Ear  of  the  Viigpn,  and  die  Cor  Leooist 
or  Heart  of  the  Lion. 

The  twinkling  of  the  flacs  has  been  a  pa>- 
zling  thing  with  many  wTiters  to  account  for, 
but  it  was  not  in  itfcif  fo  difficult  as  thcj  have 
made  it.  It  is  eafy  to  conceive  that  the  fixed 
ftars,  as  being  in  their  own  nature  luminous, 
mufl  caft  out  a  vafl  number  of  rays  more  than 
the  planets,  which  have  no  fi^t  in  diem* 
felves,  but  only  rc^  what  die  fun  throws 
on  them:  and,  ifweaddtodusconfidetanoo, 
the  motion  of  the  air,  we  diall  fee  die  cSeA 
in  the  light  of  one  that  Is  very  natural,  and 
ought  rather  to  wonder  if  it  were  otherwife. 

W  c  are  to  confider,  that,  befide  the  ra>l 
whicli  come  directly  to  our  eye,  there  arc,  at 
the  fame  time,  a  vafl  quanti^  of  odiers 
emitted  horn  a  body  of  fire  $  tbefe  are  Ibst- 
teied  about  every  way,  and  we  do  notfeil  to 
fee  thefe  by  the  means  of  extraordinaiy  refiec* 
tion,  or  refraction,  which  die  ceniinnal  a^ 
tation  of  the  air  cannot  but  occafion.  All 
thefe  rays,  thus  fcaftcrcd  about,  coming  toge- 
ther from  di^ent  ways,  form,  to  our  eyes, 

this 
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Ais  kina  of  Miiii&IiBg;  wliidi  caiuot  but  be 
the  more  confiderableasthe  ftar  b  the  brighter ; 
Atf  M  to  thofe  of  the  find  ftui»  which,  on 

account  of  their  diftance,  or  from  whatever 
caufe,  arc  lefs  bright,  the  rays,  which  they 
fpread  abroad  in  the  air,  and  which  fliould 
re>unite  in  order  to  be  Teen  by  our  eyes,  are 
too  finall  a  quantity  to  become  viflble.  The 
conlcqiieiiee  of  thia  mnft  be  tint  we  die 
bodf  of  tho  flar  widioiit  llite  moving  radiation, 
and,  in  dled»  it  ii    in  thofe  of  the  fiiinteft 

Anodier  tiilii^  wlndi  countenanoei  the 

Ofunion  here  advanced  ias  to  the  twinkling  of 
the  fixed  ftars,  is,  that  there  is  much  lefs  of  it 
fcen  by  the  telefcope  than  by  the  naked  eye. 
This  muft  be  the  confcquence  0:1  the  forego- 
ing principle  of  emplovin?-  an  infh  umcnt,  it 
re-unites  the  luittcred  rays  much  more  pcricct- 
than  our  eye  can  do,  and  it  inmccpta  alio 
a  partof  tlieliglit.  Tlwle  layi,  wiudi,  from 
thit  ienlb  of  tvHnkling,  maj  be  oonfidcrably 
diminiflied  in  the  obfervadonsmade  with  tele- 
fcopes,  only  by  covering  a  confiderablc  part 
of  the  object-glafs  with  a  paper  cut  throu^j;h 
in  the  middle.  The  glafs-grinde«s  indcxd  do, 
in  general,  nuke  the  arc  of  thofe  glailes  larger 
than  tl^ey  need,  and,  in  viewing  any  of  the 
heaveoljr  bodies,  it  ia  advantageous  to  put  on 
«  paper  widi  a  hole  in  its  middle,  in  this 
manner  to  make  it  lels.  When  diis  i«per  has 
only  a  final!  apatine  in  fbe  centre,  the  obje6i 
is  feen  vaftly  more  determinate,  the  diflc  of 
the  ftar  appears  clear,  and  the  ray«!  are  all  cut 
off.  This  caution  is  not  to  be  uII  lI  only  in 
viewing  the  fixed  Itars ;  Mercury  and  Venus, 
Aom  thdr  bein^fo  near  die  fim,bnve  lb  bril- 
liant a  light,  that  it  is  alwi^  befttofeediem 
under  diis  lunitationof  the  area  of  the  objeft- 
glaft.  All  this  ooncnfs*to  prove  the  doctrine 
h laid  down  asto  the  rays  and  twinkling  of 
thchxcdfiars. 


T  w 

Bdide^die  great  leaibn  for  thia  twinkling 
of  the  fixed  flan,  dedooed  from  the  ftronger 

nature  of  their  light  as  intrinCc,  and  not  re- 
ceived, and  reflected,  there  is  another.  This 
is  the  fmallncfs  of  their  apparent  diameters  ; 
for  whatever  wc  may  imagine  from  the  blaze 
which  wc  fee,  occafioned  by  their  rays,  and 
which  enlarges  and  extends  their  apparciiC 
finfiw^  we  may  be  affined,  that,  in  reality, 
th^  do  appear  to  us  extremely  finall.  We 
find,  that  the  laigeft  cf  them  by  the  telefeope, 
allowing  all  that  is  required  fiu-  the  moft  £1- 
vourable  obfervations,  appear  but  of  four  or 
five  fecond^  in  di.iiri.tcr,  and  there  arc  thofe, 
of  the  greatclt  {jmmcncc,  vvl;o  will  not  allow 
even  that,  who  refer  the  extent  of  furface  to 
defe^  in  the  obfervation,  and  aflert,  that 
the  greateft  of  diem  have  no  diameten  at  all, 
as  feen  by  die  beft  glaflea }  but  allomng  the 
laigcft  of  them,  even  die  fidl  five  feconds  in 
mcafure,  as  feen  bf  powerful  telefcopes, 
what  are  they  when  viewed  by  the  naked 
eye  ?  take  away  their  rays,  and  they  can  be- 
only  lucid  points,  or  fpccks. 

Now  wc  are  to  obfervc,  that  our  atmo- 
fphcre,  particularly  that  part  of  it  which  is 
near  the  e^irth,  is  full  of  multitudes  of  little 
particles ;  atoms  of  folid  niaiier  tlut  Boat 
about  In  tt  I  we  fee  this  if  we  let  in  a  ray  of 
l^ht  dirough  the  hole  of  a  fhuttef  into  a 
room  clofed  elfcwhere,  the  air  which  fecmed 
vacant  is  difoovered  to  be  fo  full  of  particles  of 
matter,  that  we  wonder  how  we  breathe  in  it. 
When  wc  view  one  of  the  fixed  flars  we  fecit 
through  an  air  that  is  fuU  of  thefc  floating  par- 
ticles, and  we  may  be  aiTured,  that  many  of 
diem  ve  large  enough  on  coming  tmmecfiately 
between  the  eye,  and  fuch  a  point  of  light  as 
«  fixed  flar  truly  is  to  the  eye,  to  hide  dutt 
point  of  llgl  .t,  or  take  the  Har  wholly  out  of 
our  view  by  intercepting  its  rays.  Thefc 
Atoms  arc  continually  in  motion,  ib  that  a 

C  c  c  c  2  flar 
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Ibf  i$  no  feoner  hid  by  one  of  them,  Imt  it 
Appeals  a^ln  from  its  having  moved  awiay 
tVom  before  i  but  then  another  comes  in  its 
plicc,  and  again  intercepts  iht  view.  This 
is  doubtleAi  the  cafe  with  iczard  to  the 
fixed  iidn  a»  Iccn  by  us  with  the  unafiifled 
eye,  they  arc  momentarily  obfcured,  and  left 
Tilible,  and  this  in  a  fwift  fucceffion  at  all 
tiine«.  We  fee  them  at  one  inftant,  and  not 
fee  them  the  next,  and  at  ihe  fiiccecding  one 
we  fee  them  again,  and  this  being  performed 
too  quick  to  become  the  iiTujicdiate  obje£t  of 
mir  obfcrvation  in  the  Icvcral  changes,  is 
what  alMs  greatly  in  making  them  feem  to 
twinkle. 

We  have  a  proof  that  there  Is  a  fftat  deal 
of  the  efica  owing  to  this  fiom  the  following 
oblcrvation.  If  we  view  the  iaine  flar  when 
jiear  the  boriaon,  and  again  view  it  when 
higher  in  the  heavens,  It  will  be  foundt  al- 
though it  twinkle  in  both  Atuatiom,  yet  to  do 
that  greatly  more  when  nenrefl:  the  earth  ;  or  if 
we  look  at  two  fixed  liars,  of  equal  magnitude, 
fuppofe  the  fecond,  the  one  near  tlie  zenith, 
the  other  near  the  horizon,  although  they 
nre^  in  all  refpetSb,  with  regard  to  us,  oUier- 
kiie  periUHy  like  to  one  another,  that  which 
is  feen  near  the  horixon  «nll  twinkle  greatly, 
that  near  the  zenith  much  lefs.  The  leafon 
is  plain,  although  both  twinkle  by  the  mere 
brightncfs  of  their  light  as  being  fiery  bodies, 
and  having  the  fource  of  it  in  themfelves,  yet 
a  part  of  the  appearance  being  alio  owing  to 
their  orbs  being  occafionally  intercepted  by 
particles  iloating  in  our  air,  that  part  null 
differ  g^ceady  in  tfiefe  two  oUenraciottS  ;  fu 
as  it  is  only  about  the  earth  that  the  air  is 
thus  loaded  widi  thefe  pardcles,  we  fee  the 
ftar  through  a  much  !argcr  quantity  of  this 
air,  thus  filled  wun  atoms,  when  they  arc 
ncLf  the  horizon,  than  when  we  view  them 
at  01  i.car  the  zcnitlit 


ficfidei  ahluiiig^  diis  cwiddifig  of  th«  farf 
ftari  be  one  of  their  gireat  charaaeriftics,  tnd 

the  planet*::  nrc  diftingulfhed  fmm  them  bv 
fliining  with  a  Ikady  light ;  yet  :.s  the  difit"- 
rcncc  between  innate  and  relieved  brichtnefe 
is  not  ail  in  this  confideratiofl,  neiti>er  is  the 
cha»aerillicalHbinte  $  lb  frr  as  the  twinkling 
of  the  fixed  flats  depends  upon  Mr  lire,  tfkey 
aie  difBnguiflied  b^  It  im  the  fhtm,  hm 
when  this  other  caide  affifb,  thoTe  orbs  Aate 
it.  We  fee  no  twinkling  in  tbofe  pbneb 
which  often  appear  higher  in  the  heavenf, 
and  which  we  view  ufualiy  in  fucb  a  finia- 
tion }  but  it  has  been  faid  by  many,  that 
Mercur)'  and  Venus  have  fomc  twinklin£  ;  it 
may  be,  in  fome  fmall  degree,  periiap^  re> 
feiTcd  to  dieir  having  more  brightneis»  ai  be- 
ing, at  the  jame  time,  nearer  tt>  the  fimi  and 
nearer  to  US|  but  it  is  prindpaDy  owing  «i 
this,  that  Venus  is  ufualiy,  and  Mercury  is 
always,  feen  near  the  horizon ;  (6  that  view- 
ing them  througli  a  vail  quantity  of  this  thick 
and  turbid  air,  although  the  Boating  paaicJes 
are  not  iingly  large  enough  to  cover,  or  ob- 
fi:ure  dieir  orbs,  little  dufters  of  thofe  par- 
ticles occafipnally  g^  together,  and,  tn  Sam 
degno,  nunic»  although  ^kicf  4o  not  aUb» 
lutety  produce  the  <£k6L 

TYCHONIAN  SYSTEM.  After  Co- 
pernicus had  baniflicd  the  Ptolemaic  fyftem 
mit  of  the  world,  by  a  revival  anil  impruvc- 
niciu  ihc  old  one  of  Ariitarchus  and  Philo- 
Lu.^  i  and,  inllead  of  the  earth,  had  pbced  the 
fun,  asfixedandinBiovcableiaifaec0atieef 
the  ummfe,  Tycho  Bnhe^  a 
nooier,  and  one  to  whom  the  world  is,  in 
many  refpeds,  g^cady  obltgc-cl,  fouH'!  h'  ob- 
jections to  feme  part  of  it,  and  adoptii^ 
fome,  and  rejexiling  the  reft  of  it,  he  pub- 
liftu  d  ,1  fyftem  which  was  p;irt  Copcmican, 
Mid  part  Ptolemaic,  wun  iiis  auuiuons  and 

impiove* 
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iinpiovianms,  and  it  haw  been  called  hf  iiis 
name. 

The  fmall  parallax  of  the  fixed  ftars,  as 
fcen  from  the  earth  in  the  different  parts  of 
her  orbit,  renders  it  a  neceflary  fuppofition, 
that  the  lEftance  of  Ade  ftan  from  the  fun, 
or  fimm  our  fyflem^  is  imineiifily  great.  It 
is,  indeed,  necefliuy,  in  order  to  iinderftaiid 
and  account  for  this  phoenomenon,  accord- 
ing to  tlie  Copernican  fyflem,  that  their  di- 
ftance,  in  proportion  to  that  of  the  earth  from 
the  fun,  which  is  in  itfclf  very  great,  fliould 
be  thus  immenfe.  Tycho  did  not  chufc 
to  fuppofe  this  probable,  and,  upon  his  doidit 
on  that  head,  he  fenned  another  fyften. 
In  tfatt  he  agrees  with  Copemiois  about  Ju- 
piter and  &tttni9  and  Venus  and  Mercury, 
turning  about  die  lim,  but  he  gives  the  fun 
an  annual  motion  round  about  the  earth,  ac- 
cording to  the  principles  of  Ptolemy. 

According  to  this  hypothefis,  then,  the  fun 
and  the  moon  turn  round  about  the  earth, 
aiid,  at  the  iame  time,  the  five  other  planets 
peifenntheir  revolutions  round  about  die  fun. 
This  fyftenH  therefore,  places  the  eardi  as . 
fprtA  and  immoveable  in  the  centre  of  the 
tmiverfe,  and  the  fun,  even  while  it  is  in  mo- 
tion itfelf,  is  a  centre  for  the  reft.  Accord- 
ing to  this  fyftcm,  two  of  the  planets,  Mer- 
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cury  and  Venus,  would  paf^,  during  a  part  of/" 
their  revolutions,  between  the  fun  and  the 
earth,  and  would  give  different  faces,  or  ap- 
pearances, in  the  manner  of  the  moon.    It  is 
found  bydieaffiftanceof  tdcicopes,  thatdiefe 
planets  do,  in  reali^,  ^ve  us  fuch  appear* 
ances,  and  diat  Venus  is  often  veiydjftinffly- 
feen  in  form  of  a  crefcent ;  this  would  lunre  ■ 
tended  greatif  to  have  fupported  Tycho's  fy- 
ftem,  were  there  no  other  way  to  account  for 
it  i  but  all  that  is  neceilary  to  this,  is  to  fup- 
pofe them  between  the  earth  and  the  fua|, 
and  Copernicus  fixed  their  places  there. 

According  to  tiiis  fyftem,  the  circles  of  tho 
duee  other,  or  fuperior  planets,  tsfce  in  die  - 
earth,  which  b  ikuated  between  that  of  Ve^ 
nus,  and  that  of  Mars.  It  is  eafy  to  fte- 
therefore,  that  this  (yttem  will  reprefent  in 
it3  way  all  the  appearances,  becaufe  the  ap- 
parent motion  of  each  planet  will  be  com- 
pofcd  of  its  proper  motion  about  the  fun,  and 
of  their  general  movement,  by  which  they  are 
carried  along  wldi  die  fun  round  alMNit  the 
earth. 

We  are  not  to  wonder,  diat  dus  fyflem. 
has  had  its  followers ;  the  notion  of  die  earth 

being  a  fixed  point,  and  the  centre  of  dl9. 
univerie,  is  natural,  and  will iead  many.. 


v. 
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VARDI.  A  name  hj  which  ibme,  who 
arc  fond  of  uncommon  terms,  have 
called  the  conftcllation  Eridanusi  it  is  a 
Mooriih  word,  and  fi^iifies  only  a  river. 

VENUS.  The  brighteft  and  iarjicft  to 
appea^nuKe  of  all  the  planets  j  dilliiiguiflicd  in 
the  heavens  by  a  fitperioritjr  of  lufire  fiom  all 
the  otheiSy  atul  incapaUe  of  being  niibken 
for  any  of  them.   The  difimabii  between 
fixed  ftars  and  planets  to  the  eye,  is,  that  the 
latter  have,  although  a  very  hri^rht,  yet  a 
more  placid  luftrc  than  the  former.  The 
fixed  ftars  are  funs,  they  have  the  fource  of 
lig^  in  themfelves :  the  planets  arc  globes 
of  eardi,  or  opalce  matter.  Which  only  re- 
ceive light  from  the  fun,  and  relied  it  back 
again ;  notwithftanding,  therefore,  that  the 
fixed  ftars  arc  at  an  immenfcly  greater  diftance; 
it  is  natural  that  their  brighmcfs  ftiould  be 
greater  than  that  of  the  planets.  It  is  this  that 
gives  them  that  twinlding  which  diflinguifhes 
them  from  the  planets  when  we  look  at  them, 
bnt  tlus  ia  not  lb  abfolute  a  diftinaion  as  has 
been  fuppofed;  for  the  planets,  which  are 
neaieft  to  the  fun,  do  receive  their  light  in  fo 
g;reat  a  degree,  that  being  alfo  near  to  the 
earth,  they  reflea  it  with  a  brightnefs  which' 
docs  not  belong  to  the  others.    Venus,  in 
this  manner,  twinkles  a  little,  and  Mercury, 
although  fo  iinaii,   much  more.    In  thcfe, 
however,  the  eSe£i  is  fo  much  Ids  than  u\  the 


fixed  flars,  that  it  would  not  conlbund  them 
with  thofe  luminaries.  In  Satum,  Jupiier, 
and  Mars  it  is  not  fcen  at  all ;  fo  that  thofe 
three  planets  are  entirely,  and  thetc  two  arc 
fufficiently  diitinguiihed  from  the  fixed  ftars 
by  their  light,  or  by  the  radiance  of  their 
light  alone, 

Venus  doca  not  need  dus  occafion  of  di- 
flinfiion,  for  ha  apparent  magnitude,  and 
fine,  clear,  and  lively  ooioar,  la  fuffident ; 

there  needs  no  other  means  of  rtHtinffita  to 

a  fk-AT  that  is  the  largeft  in  the  heavens,  but 
It  there  did,  this  peculiarit)'  of  light  vrould 
give  it  Saturn  is  pale  and  dead,  and  Mars 
is  ruddy,  and  troubled  in  his  li^t,  except 
juft  in  his  oppofitions  j  Jupiter  is  white  and 
briglit,  but  Venus  is  M  lAiiter,  purer,  and 
brigliter. 

One  would  not  imagpne»  that  Ais  pUnct, 
which  appears  fo  much  liiperior  to  Jopilcr 
and  Satum  in  the  heavens,  ts  lb  incodUcr- 

able,  in  comparifon  of  them,  as  it  truly  is : 
and,  on  the  otiier  hand,  one  would  not  ima- 
gine, that  what  appears  only  a  lucid  fpangic  in 
the  heavens,  was  4o  valt  a  globe  as  rhis  pla- 
net truly  is;  it  is  the  diftance  that  docs  all 
this  that  gives,  and  that  takes  away,  the  ap- 
parent magnitude  of  things  in  compariftn 
with  the  mofe  remote,  and  with  the  neater. 
Venus,  as  fuperior  as  (he  (eema  to  Saturn,  it 
but  a  little  more  than  a  tenth  part  of  his  b^- 
neis  in  diameter,  andaslijperiorasflieiimmi 
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is  not  a  tenth  part  of  his  diameter,  and  the 
diiierence  of  the  proportion  thde  piaiieu  bear 
to  her,  is  not  fo  much  from  their  difference 
in  real  magnitude,  fo^  ibat  ii  not  proportion  • 
ably  g^t  encN^  to  oocafion  it,  buttodieir 
different  diftancc,  Saturn  being  vaftly  the 
more  remote ;  but  though  Venus  be  fo  in- 
tonfidcrablc  in  proportiot^  to  thefc  two  vaft 
globes,  flic  IS  ver)'  nearly  equal  to  our  earth 
in  fi2C.  The  diameter  of  Saturn  is  fixty- 
fevcn  thoulknd  miles,  that  of  Jupiter  is  fe- 
ventjr-fefen  dumfind,  die  diameter  of  the 
ciMi  ia  feven  tfam^nd,  nine  hundred,  and 
thir^-five,  anddntofdiis  planet  Venus  is 
feven  thoufand,  nine  hundred.  The  diilances 
of  thefe  fefend  planets  from  the  fun  is  alfo  very 
different;  Saturn  is  feven  hunrlrcd  and  ci'^hly 
thoufand  millions  ot  miles  diltant  from  that 
luminary,  Jupiter  is  four  hundred  and  twcnty- 
iix  thoufand  millions  of  miles  from  it,  the 
earth  is  eighty-two  mtlllions,  and  Venus  only 
fifrfHunes  vrittt  a  diflerence  between  the 
place  of  tins  planet  In  tiieuniverie  and  that  of 
Saturn  I  her  brighcnefi,  as  ften  from  the 
earth,  is  not  a  wonder. 

Thofe,  who  divide  the  planets  into  fupcrlor 
and  inferior,  calling  the  three,  which  are 
more  diftant  from  the  fun  than  the  earth  is, 
Che  luperior  planets,  make  Venus,  who  is  im- 
mediately under  die  eardi,  die  upper  of  die 
two  infanor  planets}  the  odier is  Mcrcuiy, 
whofe  courfe  is  lb  near  die  fun  that  he  is  fid> 
dom  to  be  fcen  long  Ic^ether.  The  revolu- 
tion of  a  planet  round  the  fun  is  the  meafure 
of  the  year  of  that  planet ;  and  it  is  very  dif- 
:\rv,itinthe  feveral  planets  in  proportion  to 
liiLir  d'ftances.  The  revolution  of  Saturn  is 
10759  days,  that  of  Jupiter  4332  daysj  thefc 
are,  dberdbre,  the  iMafure  of  the  leveial  years. 
The  eaidi's  we  know  to  be  dtfee  hundred  and 
lixty.five  days,  and  duK  of  Venus  is  only  two 
hundred  and  twenty-finv  days,  fo  that  bar 
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year  is  of  no  more  extent  than  that  compafs  ^ 
but,  with  refpe£t  to  the  earth,  Venus  icems* 
inAead  of  much  ihoiter,  to  have  a  much 
longer  year  than  ours}  fiur,  although  this  if 
die  peihid  of  her  true  revolodoo,  yet,  with 
xe^urd  to  die  earth's,  appears  to  be  about 
nineteen  months  in  makii^  that  revdution. 
In  this  time  fhe  pafles  twice  in  conjunction 
with  the  fun  ;  one  of  thefe  times  between  the 
fun  and  the  cartli,  which  is  called  her  inferior 
conjundHon ;  and  the  other  beyond  the  iun, 
wMch  is  dien  between  her  ai^  the  earth,  and 
diis  is  called  her  fuperior  oonjun^on.  In  the 
whole  revolttdon  which  Venus  makes  round 
the  fun,  (he  never  appears  to  be  more  diflanC 
from  him  than  forty-fevcn  degrees  and  an  half  j 
nearly  as  the  moon  on  the  fourth  day  iiftcr  her 
conjuntElion.  The  diftance  of  th.it  planet,  at 
that  period,  is  equal  to  thegrcatclt  dilianceof 
Venus  from  the  fun,  and  fumeiimes  flic  re- 
turns again  Coward  him  n^ien  be  has  not  gpt 
quite  to  die  difiance  of  forty-five  degrees  and 
an  half}  dius  her  greateft  di^neffions  vary 
about  two  degrees. 

When  Venus  follows  die  fim's  np  on  the 
eaflcrn  fide,  and  appears  above  the  horizon 
after  fun-fct,  if  wc  dirc£l  a  tclofcopc  to  her, 
we  fee  her  appear  nearly  round,  and  but  fmal!, 
for  fhe  is,  at  this  time,  beyond  the  fun,  and 
prefcnts  to  us  her  enlightened  heniiiphcrc. 
Accnreling  as  flie  departs  from  the  fun  to- 
wards the  eaft,  flie  augments  in  her  apparent 
bignels,  and,  on  viewing  her  dirough  the  te- 
Icfcopc,  alters  her  figure  j  (he  abates  of  her 
roundncfs,  and  appears,  at  dinircnt  times, 
like  the  moon  in  the  different  Uagcs  of  her  de- 
crecfe.  At  Icn^jrh,  whcnflle  is  ;it  her  fMcattr 
digrcfiions,  fiie  appears  no  longer  round  as  at 
firft,  but  exa^y  as  the  moon  in  her  firft 
quarter;  flie  is  now  an  half  moon,  (he  (hews 
the  earth  only  one  half  of  her  enlightened  he- 
mifphere,  and  exhibit}  cacadly  the  fame  ap- 
pearance 
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'pearance  with  die  moom  when  lroiB  a,fu)l  &c 
has  decreafed  to  ahalf  srapa. 

After  tbtsy  ft«  flie  approaches  in  appear- 
ance,  to  the  fun,  Ihe  appears  concave  in  her 
illuminated  part,  n?  the  moon  when  (he  forms 
a  crefccnt.  I  hus  flie  continues  till  fhe  is  hid 
entirely  in  the  fun's  rays,  and  prcicnti  to  us 
her  whole  dark  hcmifphere,  as  the  moon  does 
in  her  conjunaion,  no  pact  of  the  planet  being 

then  vtfible. 
After  this,  when  flu  departs  out  of  the  fun's 

•Tays  on  the  weftcra  fide,  wc  fee  her  in  the 
morning  juft  before  day-hreak.   It  Is  in  this 
fituation  that  Venus  is  called  the  morning  ft:ir, 
as  in  the  other  fhc  is  called  the  evening  liar. 
If  wc  direft  a  tclefcope  to  her  at  this  time, 
(he  makes  a  nioft  beautiful  hgure.    Venus  is, 
in  tiiis  fituation,  a  fine  and  thin  crelcent, 
juft  a  verge  of  fiiver  lig^t  is  feen  onhcr  edge. 
From  this  period  flie  grows  more  and  more 
enlightened  every  day,  till  flic  is  arrived  at  her 
greateft  dig|(dBon,  when  (he  appears  again  a 
a  half  moon,  as  the  moon  in  her  firft  quarter. 
From  this  time,  however,  if  continued  to  be 
viev/cd  w  itli  the  tclefcope  it  is  found  to  be 
more  and  more  enlightened,  but  fhc  is  all  the 
while  decreaTmg  In  magnitude }  and  thus  con- 
tinues gtovring  fmaller  and  rounder  titt  (he  is 
again  hid,  orl<A,  in  the  fun's  rays. 

Venus  is  fo  conftderable  a  ftar,  that  fhc  is 
lometimcs  vifiblc  in  broad  day-light;  aiid  often 
in  the  night,  if  the  place  be  quite  dark,  her 
light  is  lb  confidcrable,  that  Ihc  calb  a  very 
fair  fhadow  behind  objedts.  Aftronomcrs, 
by  the  afliftancc  of  tclefcopes,  frequently  pur- 
fuc  her  to  the  time  of  her  conjun^ons  with 
the  fun,  in  whidi  flie  is  vifible  to  ihefe  infini- 
ments  when  file  has  but  a  very  little  latitude. 
The  viewof  herwhenin  acrefcent,  and  at 
herbrightcfl  times,  \s  the  moft  pleaiing  obfer- 
iration  of  all  that  the  heavenly  bodies  affiwd  us 
hy  that  inftrunienit  i  ihe  has  all  the  appear* 


ancc  of  the  moon  at  that  period,  and  we  c;  '- 
covcr  fpots  on  her  furface  altogether  like  thci 
which  arc  fecnin  the  moon,  and  full  ai  iaigs 
in  proportion.    Venus,  in  her  fcvoluaufij, 
conics  fumctimes  (o  near  the  earth,  as  to  Ik 
with'm  one  quarter  of  thedifianoeof  the  tmA 
from  theiimi  this  ia  a  favourably  coojundun 
for  the  detennifttne  herparallax.  In  the  in- 
ferior opi^uofiBoos  of  Venus  with  the  fuii,ch£ 
planet  almoft  always  pafies  (bqMfwbat  ahovf^ 
or  fomewhat  below,  that  luminary,  not  im- 
mediately over  his  diik,  becaufe  of  her  appa- 
rent latitude,  vvhidi,  according  to  the  rclpcd 
it  has  to  the  uiiliuicci  of  \  eauilroni  tiie  earth, 
and  from  the  fun,  is  tbea  three  tunes,  or 
thereabouts,  greater  than  her  latitude  ften&Mi 
the  fun. 

In  1693  (he  was  leen  in  Eqg^nd  paiEns 
over  the  diik  of  the  fun ;  fhc  appeared  in  {h:i,"c 
round,  very  obfcure  and  dark,  ai^d  her  dia- 
meter ecjual  to  about  a  rvvcnty-fixth  part  ci 
that  of  the  fun  i  and,  as  the  dilbnce  of  \'cnu> 
from  the  earth  was  to  that  of  the  fun  isom  the 
earth  as  twenty-fix  to  an  hundred,  we  may 
infer,  that  the  diameter  of  Venus,  at  that  dis- 
tance from  tiie  fuo«  would  have  afpeand  e^ual 
to  about  one  hundredth  part  of  the  fim'sdja* 
meter,  confequemiy  the  diameter  of  Venus 
mud  be  about  equal  to  that  of  the  earth.  It 
is  found  to  be  fo  by  other  obfervations ;  and 
thus  it  i-^  that  one  truth  corroborates  anothe.  ' 
From  that  tunc  to  this  it  has  ikK  happenca  1 
that  Venus  has  paflcii  iniinediatcly  before  the 
fun,  but  tiiere  wijl  be,  not  very  many  yean 
hence,  an  opportuni^  of  fedng  the  phoao- 
menon  ;  it  vrill  happen  in  ^  year  1761. 

The  oocafion  diat  lius  happens  4b  filda^ 
is,  that,  wbeaVeoM,  in  her  infefiorcon- 
junakms  Willi  the  ibo,  ia  atihediiBnce  of 

one  degree  and  forty-eight  minutes  of  her 
nodes,  her  latitude,  viewed  from  die  (tm,  if 
fix  minutes  and  twentyrfive  ftcoads  to  tk 

ioutb, 
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ibuth,  or  to  the  north,  ibthatfhe  unift  appear 
to  tit  at  leaft  fixteen  minutes  and  di'iity  fe^ 

conds  diftant  from  thC'  centre  of  the  fun, 
•  ivhicfa^  exceeding  the  diameter  of  the  fun's 

<!ifl:,  it  follows  from  tills,  that,  v.lic  nVcnu^ 
is  :it  a  (iiltance  from  her  nodes  that  exceeds 
one  degree  and  forty-eight  minutes,  flic  muft, 
in  her  conjunction  with  the  fun,  p,?.f  cither 
above,  or  under  his  dilk,  and  not  appear 
upon  it. 

Some  of  the  writers  of  aftronomy  havefup- 
poled  thti  planet  to  he  meant  die  term 
-Mazsaroth  in  the  Old  Tefbment ;  and  the 

authors  of  the  Latin  tranflation  of  the 
bible  have  put  Lucifcrum  in  thofe  places 
where  this  word,   in  the  original,  occurs. 
Tilt;  authors  of  the  Greek  tranflation  have 
cuiuinued  tiie  word  which  they  found  in  the 
original }  arid  indeed  it  were  to  be  much  wiflied 
that  diey  had,  in.  all  inftances,  where  words, 
were  ufed  relating  to  Sciences  whidi  they  did 
not  underiland,  done  the  fame.   There  arc 
but  about  four  conilellations  mentioned  in 
the  Old  Tcftamcntj  and  we  find  them  giving 
wrong  interpretations  of  every  one  of  thcfc  ; 
Chimah,  wluch  figuihes  Orion,  ihcy  rendered 
the  Pleiades  j  Chdil,  which  fignifies  the  i>ear, 
they  render  Orion ;  and  Aiih,  which  is  die 
name  of  the  Pleiades,  they  render  An£hiitts ; 
they  make  nonienfc  of  aU  the  paffiiges  in 
ndikh  thefe  are  named  by  this  ^fe  verfion, 
'but,  of  the  laft  in  partiAiltr,  th^  make  even 
an  abfurdlty.    The  Pleiades  was  the  conftcl- 
lation,  which,  according  to  the  old  accounts 
of  time,  opened  the  year,  and  conleii-icntly 
the  other  ftars,  as  its  followers,  in  the  couiie 
of  that  time,  might  very  naturally  be  called 
its  fons }  but  what  meaning  could  there  be  in 
rpeaking  of  the  ions  of  Ar£hirusp  certainly 
none. 

It  had  been  much  better,  therefore,  diat 
the  tranHators,  in  all  places  whcre.diey  met 
.  Vpi„l. 


with  a  word  Which  they  had  not  opportuni- 
ties of  underifamding,  had  cimttnued  it  in  its 
place  in  the  vexfion,  and  left  the  curious  to 
examine  what  ihodd  be  its  meaning,  than 

tiiat  they  had  given  a  word  meaning  •feme- 
thing  clfe,  and  by  that  at  once  mtfmformed 
mankind,  and  prevented  enquir)'.  Venus  is 
a  very  confpicuous  planet,  and  it  feems  to 
have  been  for  iliat  rcafon  only  (for  it  would 
be  veiy  hard  to  find  another)  that  its  name  was 
given  ife  the  place  of  Mazaearoth.  The  word 
is  plural,  and  plainly  means  not  one  (W,  but 
many;  and,  indeed,  by  all  that  is  fa  id  of  i^ 
fccms  to  have  reference  to  a  part  of  adronomy 
fo  very  old,  and  of  the  fuccecding  ages  fo  very 
much  ncgle<?tcd,  that  it  is  not  a  wonder  any 
thing  fliould  be  fooner  f!:uc(Ied  atj  but  it  may 
he  proper  to  enquire  into  it. 

tVe  find,  in  the  accounts  of  tlic  Chalda^an 
afirononiy,  frequent  reference  to  what  is  called 
tiie circle  of  the  moon;  and  it  b  evident  that, 
by  this,  is  meant  a  circle  oorvefponding  to  the 
moon's  motions,  and  containing  in  it,  as  the 
zodiac  docs,  the  figns  through  which  the  fun 
palTes,  thole  ftari^,  orcnn^ries  of  ftars,  which 
the  moon  comes  in  tlie  v.  av  of  every  ni^ht  in 
lier  periodical  revolution  round  the  cartli.  As 
that  month  confifted  of  twenty-eight  days, 
thele  congeries  of  ftatS  muft  be  twenty-eight 
in  number,  and  thdeare  what  we  find,  in  die 
Arabic  aftronomy,  called  the  manfions  of  the 
moon.    This  circle  contained  thdl*  maniioos, 
and  was  known  by  t!ie  name  cf  Maszaroth, 
or  Mazzaloth,  a  plural  ufed  to  exprefs  ir, 
as  being  compofcd  of  a  number  of  diftincl 
thing*!,  twenty-eight  manfions,  and,  by  tije 
fenter.ce  iji  the  book  of  Job,  which  fpeaks  of 
bringing  fordi  Mazzaroth  in  its  fcafcn,  is 
meant,  not  the  rlfing  of  the  planet  Lucifer, 
or  Venus,  but  the  continuing  the  coutie  of  this 
circle,  and  occafioning  every  part  of  ^,  or 
every  manfion,  to  return  in  its  proper  period 
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of  time.  Foranaetmiteftbi/fittttfyiHV&t 
Jie  the  articU  Spots. 

VERTICAL  CIRCLES  ef  the  Spho^. 
AH  ciiclcbj  which  pafs  from  the  zenith  and 
the  nadir,  and  divide  th«  horizon  into  two 
{MTts,  are  called  vertical  circles  of  the  fphere : 
that  which  pafles  through  the  eaft  and  weft: 
pointy  w  called,  by  aftronomersy  the  M  vcr- 
ikal.  This  cuts  at  right  angles  the  circle 
which  pafles  tlirough  the  north  and  fouth 
points,  and  which,  in  that  paflagc,  blends  it- 
iclf  witli  the  meridian  from  the  place  \vl,uicc 
it  is  obftrved.  It  is  on  thcfc  circles  that  wc 
meaiuie  tiic  heights  of  Ibrs  above  the  ho- 
rizon. 

Wemeet  with  the  ftenn  vertical  applied  to 
the  fituation  of  the  fim,  with  refpc^  to  cer- 
tain parts  of  d)e  earth,  both  in  the  wtidngs  of 
the  afttonomers  and  the  geographers.  No 

perfons  can  have  the  fun  vertical  (for  the  term 
'is  underitood  exactly  as  already  explained) 
unlefs  the  fun's  diurnal  motion  is  performed  in 
a  circle  which  pafles  through  the  zenith  of 
that  place.  In  this  caft  die  fun  wiU^  on  diat 
day,  in  wluch  the  dtdey  he  deferibes  in  his 
levolutioDy  fi»  cuts  the  xenilh,  be  perpendi- 
cularly oiwr  the  heads  of  the  people  at  noon, 
or  will  be  in  the  xeoiUi,  and  in  confequence 
of  this  they  will  have  no  fhadows  that  day  at 
noon,  and  the  fun  will  Ihinc  down  their  chim- 
nies.  This  is  the  fun's  being  vcrfical  in  rhe 
moft  exacl  fcnfe  of  the  word,  and  there  arc 
people  in  tins  fituation  j  but  it  is  a  liberty  of 
fpeech  to  apply  the  term  lo  people  in  places 
where  die  fun»  at  noon*  is«  at  certain  times, 
nearly  vertical  i  this  creates  confdion. 

It  is  palpable  the  fun  can>  when  in  the 
equator,  be  in  this  fituation,  with  refpecl  to 
that  part  of  the  earth  only  where  there  is  not 
any  obliquity ;  and  this  is  the  cafe  to  thofc 
yi'lM  live  under  the  line  at  the  two  days  of  the 


equinoxes.  To  tliefc  people,  the  fun,  on  the 
tt  nth  of  March  and  on  the  twelfth  of  Septem- 
ber, is,  at  noon,  truly  and  precifety^  in  the 
zenith,  and  he  b  thily  vertical,  and  they  have 
no  fliadows,  for  the  fon's  oourfe,  on  Aefe 
days,  being  in  the  cdeliial  equator,  he  moA 
pafs  through  their  zenith. 

As  the  fun  is  continuaUy  changing  place  b 
the  heavens,  it  is  only  on  thefe  two  days  in 
the  year  that  he  is  vertical  whh  re(pc£t  to  thcfc 
people;  as,  from  either  of  thcfe  days,  ha 
motion  is  performed  in  a  parallel  it  Jome  dif- 
tance  from  the  celeftial  equator,  it  is  vertical, 
not  to  thofe  unde^  the  equator,  but  to  thoie 
who  Uve  in  a  parallel  on  die  earth  concfpoodk 
ing  to  that  parallel  which  die  fim  de&ribes  in 
the  heavens,  and  ib  on  eve^daj  as  be  ad« 
vances  toward  either  tropic. 

Thus  it  appears,  that  the  fun  is,  at  certam 
feafons,  vertical,  or  diredlyover  the  heads  of 
all  who  inhabit  any  part  of  the  torrid  zone ; 
and  it  will  aJfo  be  found,  thac  it  cannot  be 
vertical  with  refpc(£t  to  any  other  pmplc  at 
any  time  whatfoevcr.  VV  hen  tlic  lun,  by  hii 
motion,  defiribei  a  ciide  diat  a  in  four  de- 
grees of  north  dedtnatkn,  he  is,  at  non^ 
vertical  to  thofe  perfims,  who,  on  the  eaah, 
live  four  degrees  of  nofth  latitude^  when  die 
fun  is  in  five  degrees  north  declination,  he  is 
at  noon  verticnl  to  thofe  who  live  in  five  d^ 
grees  of  north  latitude,  and  fo  of  the  reft  as 
far  as  the  tropics,  and  when  he  is  in  cither 
tropic  in  the  heavens,  he  is  vertical,  at  noon,  to 
thofe  who  live  on  the  earth  in  the  cotrrefpond- 
ing  tropics.  After  thiSy  the  fim  neafurcs  back 
his  dedmadiH^  fis  that,  advaodng  nofinlher 
north,  he  can  never  be  verdeal  to  thofe  who 
live  any  farther  notth ;  therefore  the  torrid  aooe 
is  the  only  part  of  the  globe  in  which  he  is» 
at  any  time,  vertical.  To  ufe  the  moft  cx- 
prefs  terms,  the  tropics  arc  parallels  at  twenty- 
three  degrees  and  thirty  jninutcs  from  the 

equiitax. 
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•quator,  an<3  as  the  fun  never  performs  his  re- 
volution in  a  parallel  more  remote  than  thefc 
from  the  equator,  it  is  plain,  that  it  am  never 
be  vcrfical  to  any  who  iive  ai  u  greater  dif- 
tance  than  that  of  twenty-three  degrees  and  sui 
half  from  lihe  tetidtrial  equafior.  To  thole, 
who  live  wiihin  die  ttnid  sone,  or  between 
lihe  tenrafltrial  tropics,  the  fun  is  vertical  twice 
every  year,  and  this  exa^y  in  correfpondencc 
(o  their  parallels. 

UGLACK.  A  name  by  which  fome  have 
called  the  conileilation  Capricorn  j  it  is  the 
Turkifli  name  to  that  confldlationy  and,  in 
lhat  language,  fignifies  a  youii^  goat*  or  kid* 

VIA  I6NEA,  Oe  Fury  JFi^,  This  U 
one  of  the  many  names  that  have  been  j^ven 
totheMilky  Way,  or  Galaacy.  This  is  ca- 
pable of  a  double  explication,  and,  to  know 

which  is  the  proper  one,  we  ought  to  be  in- 
formed of  the  fcntiments  and  the  learning  of 
Aofe  who  give  it.    It  may  refer  to  the  i^gyp- 
tian  £^>le  of  the  appearance  heing  made  to 
commemorate  the  flight  of  didr  gpddeft  fiis 
from  Typhon,  in  which  (he  iSattered  bimung 
ftraw  hdiind  her  all  ^e  way.   Many  have 
hence  called  it  the  Strawy  Way,  and  they 
may  as  well  call  it  the  Fiery  Way.   But  it 
rtiay  alfo  refer  to  the  Greek  philofophy,  whicli 
fuppofed  this  cxpanfe  of  brightnefs  to  be  really 
a  part  of  the  celeftial  fire.    The  old  ftoics  be- 
lieved a  region  of  hre  above  aJl  that  is  vifible  to 
IN  in  the  heavens,  and  diey  fuppofed  this  lu- 
muKMtt  expanileto  he  omng  to  a cradc  indie 
fbof  of  heaven  (toufethe  expicffion)  throi^ 
which  this  cdeftial  flame  dilclofes  itfelf.  This 
is  a  fenfc  in  which  it  was  very  natural  to  call 
the  Milky  Way  a  Fiery  Way ;  and  this  was 
the  more  likely  to  be  received,  as  it  favoured 
I  the  old  philolophy  of  that  feet,  according  to 
which  the  world  was  to  be  dcitxoyed  hy  fire^ 
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and,  as  it  was  generally  fuppofed,  this  wai  to 
be  done  by  fire,  making  its  way  out  of  the 
upper  heavens,  this  crack,  at  which  it  al- 
ready dilclofed  itlUf,  feemed  to  verify  the 
tiireat^  and  nothing  more  wa^  tmdnflood  as 
neceflaiy  to  complete  the  cataflrophe,  but  die 
widening  of  this  crack  by  (bme  natural  tcxi- 
dent,  or  by  the  immediate  will  of  the  gods  at 
the  appointed  and  determined  time. 

VIA  LACTEA,  th:  Milky  Way.  A 
broad  lucid  tracl:  in  the  heavens.  The  ap- 
pearance in  this  part  of  the  iicavens  li  ow- 
ing to  a  mnltitiide  of  finall  ftan,  vidiidi  here 
ftandvery  dofe  to  one  anodier,  and  aldiou^ 
they  are  too  minuleto  he  diftinguiihed  1)yi£e 
naked  eye,  yet,  blending  their  light  tt^cther, 
form  that  whitencfs  which  is  fccn  covering  A> 
large  a  trad  in  the  hemifphere.  About  the 
fouth  pole  there  are  detached  fpccks  of  white 
of  this  kind,  fome  large,  and  others  finall  i 
they  arc  of  the  nature  of  this  Milky  Way ; 
they  have  been  fuppoled  to  be  fpace&  m  the 
heaven  luminous  of  diemfilves,  and  to  have 
no  iblid  body,  nor  any  natural  ibuzceof  light 
in  them.  But  teleicopes  having  Ihewn  us 
what  is  the  true  ftate  of  the  cafe  in  the  Milky 
Way,  we  have  no  rcafon  toquefHon  but  it  is 
exacMy  the  lame  there.  The  appearances  in 
the  h  tiiVLns,  called  nebulous  ftars,  arc  a!fb 
linalier  fpccks  of  this  kind ;  they  arc  notiinglc 
ilars,  but  dufleri  of  minute  ones. 

The  Milky  Way  may,  in  (bme  degree, 
he  reckoned  a  conflellation ;  for  if  we  under- 
ftand  hy  that  term  a  certain  number  of  ftars, 
di^ofed  in  a  certain  form  as  feen  from  die 
earth,  this  is  truly  the  cafe  with  this  por- 
tion of  the  heavens  ;  and  although  the  light 
of  the  Icveral  ftars  does  nor  travel  down  to 
U3  diftindtly,  it  dots  in  the  blended  mixture, 
in  which  the  whole  is  fccn  of  this  milky,  or 
white  hue,  although  one  partkidar  flar  ia 
Dddda  vifiUe. 
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vifible.  Thus  we  may  call  the  Via  laSbCA 

z  conlleUation  of  tclefcopic  {liirsj  a  fca  of 
great  breadth,  of  a  whiitlb  colour,  and  cn- 
cornpaHlng  the  whole  heavens;  itgoc&fonie- 
times  in  a  double  path,  but  ufaallv  in  a  iuiglc 
body  J  it  palies  throu^ii  many  ot  i!ic  cojjiIcI- 
laiions  in  its  way,  and  kcips.  its  cxa^t  place 
with  rerped  to  them }  it  rutu  through  Caffio- 
pcia,  Pcrfeus,  and  Auriga,  by  the  feet  of 
(xemint,  and  the  club  of  Orion ;  it  purfuea  its 
coui  fc  through  Che  brcaft  of  the  Unicorn,  the 
of  the  Great  Dog,  tlic  Ship,  the  Royal 
Oak,  the  Crofs,  and  alonj  t'^e  feet  of  the 
Centaur;  hence  it  continues  it5  way  ti!!  ir 
conu.s  over  a^'ninf}  tlje  Ahar,  it  breaksj  like 
a.  river  that  iiad  met  a  ndgc,  or  extent  of 
land  in  its  way,  and  divides  into  two  ftreams ; 
its  eafiern  part  then  paiTes  through  the  Allar, 
the  extremi^'  of  iJie  Scorpion's  tail,  and  the 
caft  foot  of  SerpenCuy  $  hence  it  is  continued 
through  Sagitury's  bow,  Sobiefici's  Ihield, 
and  by  the  feet  of  Antinous,  and  the  Swan, 
where  the  largeft  part  of  it  again  joins  the 
other,  having,  as  it  were,  furrounded  the 
jflind  that  brolcc  its  courfc.  'i'hc  weftern 
Itream,  on  the  other  hand,  paflcs  through 
the  anterior  part  of  the  Scoipion*s  tail,  the 
xi^tof  Serpcntaryand  the  Swan»  and  fmally 
ends  its  courfe  in  ^ffiopeia.  This  b  die 
courfe  of  that  fingulv  and  beautiful  appev« 
ante  through  the  heavens,  and  in  all  ti^is  it 
is  uiftinft  and  beautiful. 

'I  hc  Grcoks  were  determined  to  have  the 
obtcrvaiions  of  the  hcavci^s  feem  to  have  been 
begun  in  their  country.  We  know,  that  tlicy 
indeed  received  the  rudiments  of  the  fcience 
from  Egypt ;  but  it  was  the  labour  of  their 
lives  to  drown  diatartide.  With  this  in^ 
tent  they  converted  part  of  their  own  hifioiy, 
wtdi  every  portion  of  die  heavens,  and  what* 
foever  had  a  name  among  the  fiart,  was  pre- 
tended to  derive  it  from  iboetiung  iciating  to 


•  their  comtry ;  it  was  a  judidoua  piece  of  ar- 

tifice  ;  for  to  whatever  country  we  find  the 
ftories  of  the  origin  of  things,  to  that  we  fhifl 
be  very  apt  to  refer  the  whole.  Thus  they 
told  us,  that  Saturn,  which  they  called  r 
lius  Sohs,  was  their  Fhacto-i,  whom,  when 
Jupiter  had  ftruck  dead  iur  nuigulding  the 
chariot  of  the  fun,  his  fatiber  Phoebus  changed 
him  into  a  planet,' and  placed  the  moil  dilhnt 
from  tiie  fun  of  all  the  others,  to  prevent  fcr- 
thcr  mifchief.  Jupiter,  which  they  called 
alfo  Phaclhon,  they  faid,  was  once  a  nxHtal 
of  that  name.  One  of  the  men,  fcrir.cJ  by 
Prometheus,  who  being  too  perfcci  for  the 
earth,  they  took  into  the  (kics,  and  n^uic 
this  phnet.  Mars  was  their  Hcrcule:*,  tzj^en 
from  tile  Pyre,  and  preferv  ing  the  manner  of 
his  death  in  that  fiejy  look  wluch  diHinguIihcs 
it  from  all  the  other  planets.  Venus,  which 
they  called  alfo  Hdperus,  a  foa  of  Cephalus 
and  Aurora,  tranafiumed  into  this  planet ; 
and  Mercuiy,  Stilbon,  the  inventor  of  the 
divifion  of  the  year  into  months  and  weeks, 
raifed  to  the  fKics,  aiJ  ni:.Jc  th.-t  phnef,  i}iU 
keeping  near  the  iun,  wiiolc  motions  he  ufed 
to  attend  lo  clol'tiy. 

In  the  fame  majuicr  the  conitcllations  they 
informed  the  world  were  founded  on  their  hi- 
floiy }  and  wtia  would  then  doubt  that  diey 
were  formed  among  themfelvcs  ?  Tbui,  the 
Dragon  was  that  which  had  been  irfed  to 
guard  the  Hefperian  fruit,  Capricorn  was 
their  iEgipan.  The  mixed  figure  into  wh'u  h 
Pan  transformed  himfelf  for  fear  of  l  yphon, 
pUmging  his  hinder  parts  into  the  river  :  the 
Bear  was  their  Califlho,  ciianged  hiii  on 
earth  into  tiiat  animal,  and  dien  taken 
into  the  fides,  and  fo  of  all  die  reft. 

In  this  manner  the  Milk  Way,  or  Via 
La^ba,  an  eactent  in  the  heavens,  equal  t» 
many  of  the  conAellati<ms  put  together,  and 
too  coD^ioKHK  not  to  be  takea  notice  of, 

they 
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they  ahb  referred  to  their  own  hiftory.  They 
tell  us,  that  jiino,  not  rcgarJing  v.l.a*  it  was 
flif  did,  gave  fuck  to  Mercury  when  an  in- 
fant, but  that  as  foon  as  (he  caft  her  eyes 
that  way,  fjic  threw  him  from  her,  and  as 

*  the  nipple  was  drawn  bom  his  moudi,  the 
milk  ran  about  for  a  jnoment.  Homer  tells 
iis»  bis  Juno  bad  the  eyes  of  a  cow>  one 
would  think  by  this  fhc  had  the  teats  of  a 
cow  too,  and  of  a  monftrous  one  irto  the 
bargain  >  it  is  a  fine  mark  of  fuch  an  incident, 
but  their  ftories  arc  all  of  tliis  \xui\  kind, 
Thiy  siu  nut,  hovvcvu',  k'^uiic  aycc  ..L.^ut 
thib,  fomc  of  them  fay  it  was  not  Mcicury, 
but  Hercules  tbat  vas  the  infant.  They  tell 
U5»tbat  he  was  laid  by  the  fide  of  Juno  when 
he  ?pas  afleep»  and  dtat  on  waking  ihe  gave 
him  the  nipple }  but  feeing  quickly  what  it 
was,  (he  threw  him  from  her,  and  the  lame 
accident  happened,  and  the  heavens  were 
marked  by  tlic  waiicd  milk. 

Many  of  the  commentators  on  the  book 
of  Job  have  fuppofed,  that  the  Milky  Way 
is  Uie  part  of  the  heavens  rclcrred  to  in  that 
pafiage,  where  die  author,  fpcaking  of  the 
Almighty,  fays,  that  his  fpirit  beautified 
^  the  iUes,  and  bis  hands  had  formed  the 
Crooked  Serpent."  It  is  very  palpable  from 
^  conM^ioD)  that  the  animal,  called  the 
Serpent  upon  the  earth,  ccnld  not  be  meant 
by  the  palfage  ;  and  as  fomeiiiing  in  the  hea- 
vens muil  be  intended  by  the  Icim  of  orna- 
meniing  and  beautifying  the  Ikies,  they  weic 
at  fomc  pains  to  find  what  it  muft  be 

'diere>  and  fomething  diat  migjit  be  con- 
fideml  as  an  oraament,  they  have  thoi^t 
of  the  zodiaCy  and  they  have  thought  of  the 
Milky  Way,  more  indeed  have  been  of  this 
iaii  opinion  than  of  the  former,  and  they  : 
have  fuppofed  this  extended  fpace,  which  is 
bent  in  fcvci  .iI  pam  of  its  courle,  was  culled 
by  the  Hebrews      Serpent.   It  is  certain. 


that  the  Mfflcy  Way  is  a  very  confpicuous 
part  in  the  ikies,  and  large  e.iough  to  be  taken 
notice  of,  but  it  is  not  at  ail  like  a  fcr;jcnt. 
The  Egyptian?;,  and  the  Chaldsans,  among 
whom  tiic  Jews  had  been  fufRcicntly  ac- 
quainted, were  careful  obfcrvas  of  the  hea- 
vens, they  would  not  fail  to  have  traced  the 
courfe  of  this  milky,  or  lucid  path,  and  they 
would  have  found  its  divifion,  as  already 
mentioned.  This  might  very  well  ferve  for 
a  part  of  a  fca,  but,  by  no  means,  for  any 
part  of  the  fi*?ure  of  n  fcrpent ;  fo  that  it  is 
not  likciy  thui  the  Jews,  or  indeed  anv  otJicr 
people,  had  a  cultora  of  calling  tliis  p^ri  of 
the  heavens  by  that  name.  A  path  way,  ur 
a  iea»  were  terms  mudi  more  natural  to  be 
applied  to  it,  and  we  find  it  called  by  fuch, 
but  there  is  no  authority  for  fuppofing  a  Ser- 
pent any  of  the  names  by  which  it  was  un- 
derflood. 

Indeed  It  is  much  more  natural  to  under- 
fland  the  words  another  way,  and,  in  tlitir 
plainer  fenfe,  **  his  hand  hath  formed  the 
**  Crooked  Serpeiu  ia  the  Ikics  he  that 
fonned  the  ikies,  fonned  thofe  ornaments 
alio  which  have  place  in  them,  and  are  called 
the  confidhttions*  The  author  might  have 
named  all  thefe,  but  it  »  veiy  natural  to  fe- 
le(5k  one,  and  this  Teems  to  be  what  he  has 
rlnnc,  and  the  Serpent,  or  Crooked  Serpenr, 
IS  naturally  to  be  undcrftood  of  the  conilclia- 
tion  of  that  name  :  there  is  the  more  reafon 
to  be  of  tins  opinion,  bccauic  the  fame  au- 
thor names  in  the  fame  bocdc  other  condclla- 
tions.  "  Canft  thou  bind  the  fweet  influence  ^ 
**of  the  Pleiades,  or  loofe  the  bands  of 
"  Orion  ?"  fo  at  Icaft  they  are  translated. 
Now  that  he  who  had  named  one  conlfella- 
;  tion,  (hould  name  another,  is  not  very  ftj  angc  ; 
nor  is  it  a  forced  conflruilion,  that  when  he 
who  had  fpoken  of  the  Pli-iades  and  Orion, 
meanr  ihole,   or  loine  oii  er  conflcllatiou. 

When 
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When  he  mentiom  the  Crooked  Serpent, 
ihcNild  inesin  ibeSerpenty  not  that  of  Ophiu- 
ciis,  becaufedien  the  human  figure  would  al- 

fo  have  been  named  ;  but  the  Dtagon,  as  We 
.call  it,  is  a  coiiftcllation  nearthc  north  pole. 

While  the  Greek  fabulifts  gave  for  the  ori- 
gin of  this  lucid  trace  in  the  heavens,  the 
fp'tUing  of  the  milk  of  Juno,  and  the  Egyp- 
tians called  it  the  Way  of  Straw,  from  the 
flmy  of  its  owing  its  origin  to  burnii^  ftraw, 
dirown  behind  die  goddefs  Ifit  in  ho-  flight 
fiom  the  g^nt  Typhon,  the  philolbphera 
gave  it  a  different  name,  and  different  ori- 
•^m.  We  find  them  cfteeming  it  to  be  a  tract 
of  liquid  fire,  fprcad  in  this  manner  along  the 
fkies ;  and  others  of  them  fuppofing  a  cele- 
liial  region  beyond  all  that  was  vifiblc,  and 
imagining,  that  fire,  at  fomctime  let  loofe 
Irom  thence,  was  to  confume  the  world,  made 
diis  a  part  cf  diat  cdefBal  fire,  and  appealed 
to  it  as  a  pfefiig^  of  what.would  (iirdy  hap- 
pen }  thejr  underflood  the  tn£k  a  long  'vrfiile. 
This  difiiifed  brightnefs  is  feen  to  be  a  crack 
in  the  wall  of  heaven,  if  it  might  be  fo  called, 
and  thought  this  was  a  glimmering  of  the  ce- 
leftia!  fire  through  it,  and  that  there  required 
nothing  more  than  tiie  undoing  of  this  cr^ick. 
by  fome  accident  in  nature,  or  by  the  wtU  of 
the  gods,  to  make  die  whdefiaoie  ifaut,and 
let  out  the  five  of  dcAiudion. 

VIRGIN  MARY.  A  name  given  by 
Schiller,  and  the  cnthuiiafts,  his  followers, 
to  the  moon.  This  writer,  after  he  had  new 
modelled,  and  new  named  all  the  conflella- 
tions,  raifuig  the  twelve  apoitlcs  into  the  zo- 
diac, ^nd  tliC  patriarchs  Abraham,  ilaac,  and 
Jacob,  with  the  reft  of  the  fiaripture-people, 
into  one,  or  odier  part,  of  one,  or  other  he- 
inilpbere,  began  with  die  planets,  the  litn 
and  the  moon.  Saturn  he  new  nanied  Adam, 
Jupiter^  Mofi»,  and  Man»  Joflma^  Voiui 
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was  St.  John  die  Baptift,  and  Memny, 
£Iias ;  die  fun  he  called  Chrift,  die  fim  of 
righteoufnefs,  and  the  moon,  the  Vhg^ 
.Macy. 

VIRGO.  One  of  the  conftcllations  of  the 
northern  hemifphcre,  and  one  of  the  tweh  e 
figns  of  the  zodiac  ;  it  is  one  of  the  old 
forty-eight  conAcllations,  and  i$  mentioned 
by  the  aftronomers  of  all  ages  and  nations, 
v^fe  works  have  come  dovm  to  iis,^  It  is  a 
vciy  lafgp  ooniMlation,  and  takes  in  a  con- 
fiderable  quantity  of  Hats,  fiVetal  of  dien  of 
confiderable  fize. 

The  Virgin  h;.^  been  a  little  altered  from 
her  original  appearance  ;  fhe  maintains  the 
fame  place  whicli  fhe  always  did  occupy  in 
the  heavens ;  but  the  Greeks,  difplealed  with 
the  naked  figure,  or  neariy  naked,  of  the  Egyp- 
tians^ Ibr  lb  die  Virgin  wpptm  on  thdr  M 
monumenta,  as  intended  to  onke  het 
of  better  condition,  no  matter  for  pmfrie^, 
cloathed  her  better. 

The  Virgin  is,  at  this  time,  repre&nted  in 
all  the  fchemes  of  the  heavens,  as  a  woman 
with  wings,  or,  if  it  muft  be  called  by  the 
name,  it  would  nxoli  naturally  claim  from 
.the  vulgar,  an  angel ;  ihe  is  in  a  pofture,  as 
it  were^  ofwalktng,  her  legs  at  ftneManee^ 
and  herwingi  felling  Unit  downhtr  Skti 
(he  has  no  ornament  on  hm  kcsMl,  befide  her 
hair^  but  the  painten,  out  of  decency,  have 
thrown  a  loofe  robe  oftr  almoft  her  whole 
figure,  fhe  holds  an  ear  of  com  in  her  kit 
hand,  and  in  her  right  a  branch  of  palm. 

The  conftellations,  between  and  among 
which  this  of  Virgo  is  fituated,  are  Bootes, 
Leo,  Crater,  Corvus,  Hydra,  and  Libra. 
Hie  left  fiiot  of  Bootes  comes  very  near  to  the 
rigjbt  handofViigo}  the  tafl  of  the  Lkm  ap- 
proaches to  die  top  of  her  li^  win^  and  Us 
binder  pons  are  at  a  tell  difluioe  from  her 
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lK«d|  tlieOipaiiddieODWnin  panUdal* 
lAoft  with  hec  left  wing  i  the  Hydn^pmes  to- 
ward her  left  leg,  and  the  Balance  is  juft  op- 
pofite  to  her  fccc,  and  is  as  near  to  them  as  the 
Lion  is  to  her  head.  Ssme  of  the  other  figns 
of  the  zodiac  are  fifrured  at  more  di/tance 
from  tlieir  neighbours,  but  it  is  bccaulc  tliey 
are  fmallcr ;  this  b  fo  large  that  it  occupies 
veiy  nearly  die  wlidle  fpaoe  afligned  betwcn 
Leo  and  Libia. 

Vii^  according  to  theold'aftronooiasa 
comprifed,  in  her  extent,  thirty-two  ftars. 
Plolemyfets  down  that  number,  and  we  know 
he  was  a  ftrift  follower  of  Hipparchus  ;  he 
fays,  indeed,  that  he  a  little  altered  the  figure 
of  the  Virgin,  putting  thofc  ftars  in  her  fide 
which  his  predecellur  had  accounted  to  her 
fliouldar^  but  he  made  no  aheiation  in  their 
number.  Tycho  Brabe  counted  dutr^r-dtne 
ilaii  in  Viigo,  Hcvdius  fifty*  and  Flamfltad 
an  btuidied  and  ten.  Of  tbefediereisoneof 
the  Hrft  magnitude,  large  and  beautifid,  in  tile 
left  band,  which  holds  the  ear  of  com ;  there 
is  not  one  of  the  fccond,  but  there  arc  three 
or  four  of  the  third  magnitude,  one  in  the 
bending  of  the  left  wing,  another,  the  fecond 
in  order,  in  the  fame  wing,  another,  preceding 
it,  in  the  fiune  ^ng,  dtfputed  by  fome  as  to 
ita  niagiutudey  and  degraded  to  a  fenidis 
there  is  niotfaer,  however,  an  allowed  third, 
in  the  right  fide  near  the  girdle;  and  another 
in  the  girdle,  in  the  tip,  or  near  it.  Befide 
thb,  there  are  feveral  very  confpicuous  ftars, 
they  are  principally  of  the  fourth  m^nitudr, 
and  arc  fo  happily  fituatcd,  that  there  is  not, 
in  all  the  heavens,  a  cotillcilation  more  ea(y 
to  be  diftinguiflwd  at  £ght  i  the  wings  are 
both  very  fully  fpang^ed  widi  ftars,  efpedally 
the  right  wing.  Thens  are  ibme  upon  the 
fiftoe  and  neck,  and  a  great  many  <m  the  lower 
part  of  the  robe  j  the  palm-branch  in  her  right 
hand  has  ieverai  near  it,  and  in  a  ri^t  line 
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writh  it,  but  they  are  unlbmied  onea;  tholQ 
within  the  out-line  are  but  few.  Thelqg 
that  is  naked  (for  the  left  is  covered  by  the 
robe)  has  only  fome  fmall  ftars  on  it^  buttbere 

is  a  bright  one  on  the  foot. 

The  Greeks,  determined  to  find  lomc  ftory 
in  their  hiilory  or  fables  that  fhould  fuit  with 
the  origin  of  every  conftellaiion,  have  not 
been  wanting  with  ^efpefi  to  diis }  they  tell 
us,  that  the  Virgin,  now  exalted  into  the  lhici» 
was,  while  on  earth,  that  Jufiitia,  daughter 
of  Aftnus  and  Anooia,  who  lived  in  the 
golden  age,  and  taught  mankind  dieir  duty, 
but  who,  when  their  crimes  encreafed,  waa- 
obliged  to  leave  the  t:xnh,  and  take  her  place 
in  the  heavens ;  hm  about  this  they  are  not 
all  agreed.  Hehud  gives  the  celeilial  maid 
anodiff  origin,  he  fays  ihe  was  the  daughter 
of  Jupiter  and  Themis  j  and  diere  are  otfaen 
who  depart  from  both  tbefe  accounts,  and 
make  her  to  have  been  Erigone,  the 
daughter  of  Icarlus ;  others,  Parthene,  the 
daughter  of  Apollo,  whom  he,  at  her  death> 
placed  there ;  and  others,  from  the  car  of 
corn,  have  called  it  a  reprefcntation  of  Ceres  i 
and  others,  from  the  obkurity  of  her  head, 
of  Fortune. 

It  is  not  among  diefe  people  that  we  are  to 
look  ft»r  a  real  hiftory  of  the  origin  of  the  con* 
fteUatioos;  ihey  received  diem  from  the  £gyp~ 
dans,  and,  content" with  the  figures,  nc\  ci  en- 
quired Into  the  meaning  of  them.  The  Vir^jo 
of  the  Egyptians,  as  has  been  already  obfcrvcd, 
was  not  this  well- winged,  and  wcIl-drc/Ted 
creature,  but  a  naked,  or  almoft  naked  wench, 
with  an  ear  of  wheat  in  her  hand,  i  he  con- 
ftdblion  mariced  the  place  at  which  the  fan 
arrived  in  the  heavens  when  the  com  began 
to  gimw  brown,  and  promiftharveft.  The  fi- 
gure was  a  pniimt  bdongii^  to  die  harveft* 
work,  and  the  ear  of  corn  denoted  her  em- 
ployment.  It  will  be  found,  however,  cvtn 
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on  this  enquiry,  th  il  tl.Lrc  had  been,  at  fomc 
time,  a  pconlo,  who  wxre  to  the  Egyptians, 
vhat  I'lc  Eg}  ptians  were  to  the  Greeks,  and 
■that  tHe/t  from  theCe  people,  as  die  odiers 
aftcnrards  from  them,  received  the  figures  of 
the  conftdbtions,  which  they  retained  with- 
out any  regard  to  their  meaning.  The  coii- 
flcllation  Virgo,  which  marks  the  fpace  in  the 
heavens  at  v/hich  the  fun  arrives  in  AnTuft 
T.nd  December,  may,  indeed,  very  well  de- 
note the  harvcft's  approach  with  us,  and  it 
might  do  To  to  the  people  who  invaitcd  the 
figure  of  the  Inrnfi-woman  to  fland  dtcre, 
but  it  could  not  with  the  people  of  Egypt. 
Augtaftand  September  are  the  months  pre- 
ceding  harveft  in  the  temperate  zone,  hut  it 
is  otherwife  with  relped  to  Egypt,  for  there 
the  corn  is  only  three  months  in  the  rrrouiid. 
It  is  fown  in  the  mud,  Ivi't  by  the  ovciHowing 
ot  the  Nile  in  December,  and  grows fo (juick, 
that  the  time  of  gathering  it  is  in  March  or 
April }  fo  that  the  iign  Virgp  was,  undoubt- 
edly, invented,  and  placed  in  diis  part  of  the 
zodiac,  not  by  the  Egyptians,  (at  leaft  not 
fay  that  people  when  fettled  in  Egypt)  but, 
prohaUy,  by  their  anceftors,  when  they  lived 
together  after  the  flood,  and  had  not 
yet  divided  into  differeut  Aates  and  king- 
doms. 

The  antients,  as  they  gave  each  of  the 
twelve  months  of  the  year  to  the  care  of  lomc 
one  of  the  twelve  principal  deitiep,  fo  they 
aUb  threw  into  the  protecUon  of  each  of  thtic 
one  of  tlic  Lwcivc  li^ns  of  tlie  zodiac.  Virgo, 
from  the  ear  of  corn  in  her  hand,  naturally 
fell  to  the  lot  of  Ceres,  and  we  accordingly 
find  it  called  Signum  Cereris. 

VISION.  When  an  objca  1.  fo  diuiofcd, 
that  the  rays  of  li^ht,  coming  from  all  parts 
of  it,  enter  the  pupit  of  the  eye,  and  prefent 
its  image  on  the  retina,  diat  objed  is  then 
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fccn.  Thli  i  >  "ro-.  cd  by  experiment,  for,  if 
the  c"e  of  any  animal  be  t.ikcn  out,  and  f^e 
fkin  and  fat  be  carefully  ftnpped  off  from  the 
back  part  of  i^  till  only  die  thin  membnuK, 
which  is  called  the  retina,  remains  to  termi- 
nate it  behind,  and  any  objed  be  placed  heSan 
the  front  of  the  eye,  the  pi£hiie  of  that  otjeA 
will  be  fecn  figured  as  with  a  pencil  on  that 
membrane.  There  arc  thounin'L.  of  experi- 
ments which  pro\  c  that  this  is  tb.e  iree/uinjcai 
effect  of  vifiou,  or  I'ccing,  but  none  ot  them 
all  appear  fo  conveniently  as  this  which  is 
made  with  the  abfolute  eye  of  an  animal ;  a  a 
eye  of  an  OX  newly  killed  fliews  this  ha{^il}> 
and  with  very  litde  trouble.  It  will,  indeed, 
appear  fingular  in  this,  that  the  <A^eGt  u  in* 
verted,  in  rtie  picture  thus  drawn  of  it,  in  the 
eye,  and  the  cafe  is  the  lame  in  the  tyc  of  a 
livincr  perfon.  It  is  unqucftioraMe,  that  the 
pich;res  of  all  ohjc<ft$  are  rcpreiLiited  to  us  in- 
verted, but  the  foul  fets  that  right  j  it  muft  be 
thus,  feeing  that  there  is  no  material  apparatus 
for  the  pofemiing  the  chai>gc,  or  fctdng  it 
upright. 

The  mifreprefeniations  of  vifion  frequently 
depend  upon  the  diilance  of  the  o^c^.  Thu^ 
if  an  opake  globe  be  placed  at  a  moderate  di^ 
tance  from  dbe  eye,*  thepidfaireof  It  upondie 
redna  will  be  a  drde  properly  diverfiHed  with 
light  and  fha(!e,  fo  that  it  will  excite  in  the 
mind  the  fenfation  of  a  fphcre  or  globe ;  but, 
if  the  globe  be  placed  at  a  great  ditbncefrom 
the  eye,  the  dift'ercnce  between  tliote  lights 
and  lhades,  which  form  the  picture  of  a  globe, 
will  be  imperceptible,  aiid  Uie  globe  will  ap- 
pear no'oiiherwile  than  as  a  circular  plane. 
In  a  luminous  globe,  diAance  isnot  ncceflaiy 
in  order  to  take  off  the  reprefencation  of  pro- 
minent and  flat ;  an  iron  bullet,  heated  very 
red  hot,  and  held  but  at  a  few  yard:s  diftance 
from  the  eye,  appears  a  plane,  not  a  promi- 
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fient  body }  it  has  not  tlic  luck  of  a  globe, 
but  oif  a  circulw  pl&ne.  It  is  owing  to  this 
mifiepidentation  of  vifion  that  we  fee  Ae  ftm 
and  moon  flatby  the  naked  eye»  and  the  |danets 
alfo,  through  tdeicopes,  flat.  It  is  in  this 
iigjht  tfaataftronomers,  when  they  fpeak  of  the 
fun,  moon,  and  planets,  as  they  appear  to 
our  view,  call  them  the  difks  of  the  fun, 
moon,  and  planets,  which  wc  fee. 

The  nearer  a  globe  is  to  tiic  eye,  tiiehnaller 
legpientof  it  t8infible,dielarthtf  off  thegreatcr, 
and  at  a  due  diftance  the  half;  and,  on 
die  lame  principle,  the  nearer  Ae  globe  is  to 
iStm  cye^  ^  greater  Is  its  apparent  diameter, 
that  is,  under  the  greater  angle  it  will  appear, 
the  farther  off  the  globe  is  placed,  the  lefs  is 
its  apparent  diameter.  This  is  a  propofition 
of  importance,  for,  on  this  principle,  we  know 
that  the  fame  globe,  when  it  appears  larger, 
is  nearer  to  our  e}'C,  and,  when  fmalier,  is 
larther  off  from  h.  TWefore,  as  we  know 
the  globes  of  the  fim  and  moon  continue  al- 
ways of  the  fame  Ingpefi,  yet  appear  fome- . 
times  larger,  and  fometimes  finaller,  to  us,  it 
Is  evident,  that  they  are  ibmetimes  nearer, 
and  fometimes  farther  off  from  the  place 
whence  we  view  thcni.  Two  globes,  of  dif- 
ferent magnitude,  may  he  made  to  r.ppcar  ex~ 
aBly  ot  the  lame  dianictcr,  if  they  be  placed 
it  dilierent  diflances,  and  thofe  diftances  be 
exadly  {MToportioned  to  dieir  diameters.  To 
this- it  b  owing  that  we  fise  the  fun  and  moon 
nearly  of  the  lame  diameter,  they  are,  Indeed, 
irafUy  difoent  in  bulk,  but,  as  the  moon  is 
placed  greatly  nr  irer  to  our  eyes,  the  apparent 
magnitude  of  that  little  globe  is  nearly  the 
fame  with  thnt  of  the  greater. 

In  this  inllajice  of  the  fun  and  moon  (for 
Aerc  cannot  be  a  more  ftriking  one)  wc  fee 
the  mifieprefentatiott  of  vtfion  in  twoor  three 
ftveral  ways.  The  ^parent  diameters  of 
thde  globes  an  lb  neariy  etjual,  that,  in  their 
Vol.  I. 


feveiai  changes  of  place,  they  do,  at  times, 
appear  to  us  ablblutely  equal,  or  mutually 
^eater  than  one  anodier.  This  Is  often  to  be 
leen,  but  it  is  at  no  time  lb  obvious,  and  lb 

perfe<^y  evinced,  as  in  eclipfes  of  the  fun, 
which  are  total.  In  thcfe  wc  fee  the  ap;  arcp.t 
magnitudes  of  the  two  globes  vary  fo  much 
according  to  their  dllhincc;,  that  foiTKtimes 
the  moon  is  large  enough  exact!)  to  cover  the 
difk  of  the  fun,  fometimes  it  is  larger,  and  a 
part  of  ft  every  where  extends  beycuid  the  edge 
of  the  fun  j  and,  on  the  contrary,  Ibmetimes 
itis  imaUer,  and,  though  Ae  eclipfe  be  ablb- 
lutely central,  yet  it  is  annular,  or  a  part  of 
the  fim's  dilk  is  feen  in  the  middle  of  the ' 
eclipfed,  enlightened,  and  furrounding  the 
opake  body  of  the  moon  in  form  of  a  lucid 
ring. 

When  an  obje£t,  which  is  feen  above,  with- 
out other  oifajeds  of  compartfon,  is  of  a  known 
magiutude,  we  judge  of  its  diftanoe  by  its  ap* 
parent  magnitude )  and  cuftom  teadies  us  to 

do  diis  with  a  tolerable  accuracy.  This  is  a 
pra£tical  ufeof  tfaemifieprefentation  of  vifion, 
in  the  fame  manner,  knowing  that  we  fee 
things,  which  are  near  us,  diftin£lly,  and 
thofe,  which  arc  diftant,  confufedly,  we  judge 
of  the  diftance  of  an  objci^  bv  the  clearncfs, 
or  confufion,  in  which  wc  ice  it.  Wc  alfo 
judge  yet  more  eafUy  and  truly  of  the  diftance 
of  an  obje£t  by  comparing  it  to  anodicr  &en 
at  the  lame  time,  the  diftanoe  of  which  is  bet- 
ter known,  and  yet  more  by  oompaiing  It 
with  feveral  others,  the  diibmces  of  which  zre 
more  or  lefs  known,  or  more  or  lels  eafdy 
judged  of.  Thcfe  arc  the  circumftanccs  which 
alfift  u.s,  even  by  the  mifreprcfcntation  of  vi- 
fion, to  judge  oi  iiiiianccj  but,  without  ohe 
or  more  of  Aefc,  the  eye  does  not,  iii  reality, 
^able  us  to  judge  concerning  the  diftance  of 
obje^ 
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Thb  jnlficpidcDtatioay  although  it  ferve$ 

us  on  fonic  occafioiw,  yetis  very  limited  in  its 
cffeas.  Thus,  though  it  helps  us  greatly  in 
diftinguifhing  the  di fiance  of  obj«ds  that  are 
about  us,  both  with  refpe<5l  to  ourfelvcs  and 
them,  and  with  rcfpcd  to  thcmfelvcs  with 
one  another,  yet  it  can  do  nothing  with  the 
very  remote.  We  fee  that  immenlccoficaw 
dide,  in  which  fuppofe  thie  fixed  ftan  to 
be  placed,  at  all  this  vail  itmoive  fion  in,  and 
no  change  of  place  that  we  could  make  to  get 
nearer  to  it,  would  be  of  any  confequence  for 
determining  the  diftance  of  theiUrs  from  one 
another.  If  wc  look  at  three  or  four  churches 
irom  a  diiiance  of  as  many  miles,  we  fee 
them  (land  in  a  ccriaui  pofition  with  regard 
to  one  another.  If  we  advance  a  great  deal 
nearer  to  dwniy  we  fee  that  pofitioa  ^Ufl^, 
bv^  if  we  move  forward  only  ei^  or  ten 
feet»  the  difierence  is  not  feen. 

VITA  PER  ASPECTUIM.  A  ver>'  odd 
name  given  to  the  planet  ML-rcury,  bui  it  is 
by  a  very  odd  fet  of  people  that  it  is  o;ivcn,  tl.u 
writers  on  judicial  aliroiogy.  1  hcic  autiioi  s 
hold  cemhi  of  the  planets  to,be  fortunate, 
and  certain  others  iinfertunate  in  their  own 
nature.  Of  the  fiift  kind  is  Jupiter,  die  soft 
ben^  of  all;  of  the  latter  are  Saturn  and 
Mars}  the  firft  of  thefe  they  calllnfortuna 
Major,  and  the  latter  Infortuna  Minor. 
Mercury,  they,  on  the  other  hand,  held  to  be 
in  himlclf  neither  good  nor  bad,  but  to  por- 
tei>d  good  or  ill,  or  to  in£uence  to  good  or 
bad  adions,  juft  according  to  the  nature  of 
the  ftar  with*  whidi  it  was  joined  in  the  sSpeSL 
it  is  in  this  fenfe  that  tiuf  call  Fortuna  Per 
Afpc£ium,  fortime  according  to  a  dependant 
on  the  afpcd }  in  which  fenfe  it  is  found,  and 
in  this  fenfe  we  are  to  underfland  the  old  au- 
thors alio,  who  fay,  that  Mercury  is  like  the 
flar  liiat  it  fees,  Stella  McTcurii  £c  iimilis  iliac 
quam  vidct. 
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UM  AL  SAMA.    A  name  by  wbkii 

fome,  who  arc  fond  of  uncommon  words,  caC 
the  Milky  Way  i  the  name  is  Arabic,  and  ex. 
prefl'cs  the  exa(5t  fenfe  of  the  words,  the  mo- 
ther of  the  heavens.  The  Arabic  is  a  very 
copious  language,  ic  alioitndsy  on  all  o(xa&- 
fions,  with  fynonymous  terms,  but  in  miie 
more  than  in  thofe  withreipcd  tothefdaoeoo* 
mena  of  the  heavens . 

TIhs  18  one  of  the  Ids  iifiial  naww  of  ibn 
part  i3£  die  flues ;  the  more  cuAomary  are 
two,  one  of  them  Tarikal  Lubaima,  the  other 
Tank  Al  Tibin  j  the  firft  names  the  fpacc 
according  to  the  Greek,  the  latter  according 
to  thcEgj'piwa  ungin  ot  iL  Tlie  full  n^tuiics 
a  way  of  milk,  the  latter  a  way  of  firaw  ^  ks, 
as  the  Greeks  laid,  this  appearance  was  ow- 
ing to  milk  ipilt  from  Jimo'a  nipple,  the  Egyp- 
tians fald  it  was  made  by  ftraw  thrown  burn- 
ing behind  their  goddefslils  in  her  flight  fton 
Typhon.    It  is  thus  the  Arabs  have,  in  many 
cafes,  under  different  names,  preien^od  the 
Grecian  and  the  eaftcrn  fables.  But  this  third 
jiame,  Uim  Ai  bama,  is  oi  a  kuid  quae  dif- 
ferent firom  both,  and  is  deduced  from,  not 
any  account  of  dw  orig;^!  of  the  appearance^ 
but  commemorates  an  idle  opimoaastoiti 
effe£b and  virtues.  Someof  the  old  orientaia 
fuppofed  it  the  biith-plaoe  of  the  ilars  and 
that  freihones  were,  at  times,  fent  forth  from 
it  into  the  other  parts  of  the  heavens.  And 
the  Latins  believed  it  the  great  paren*,  or 
foftcr  iuotlu  r,  of  all  cncreafe  bf  \ov.\  I'linv 
produces  an  old  opinion,  titac  Ai  the  pLuua 
of  this  earth  deduced  their  milky  juices  Iran  it^ 
and,  ftom  one  or  otfier  of  chafe  imaginary 
qualities,  it  was  called  by  this  name. 
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UNICORN,  Monecrrss.  One  of  thci 
conllcllations  of  the  northern  hemifphcre,  or 
one  of  thofe  which  Hcvclius  added  to  the  aid 
forty-eight  aiichiins,  ^rom  the  unformed  liars* 
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it  contains,  according  to  Hcvelitu's  account, 
onfymaeiwii  Bars,  but,  according  to  dut  of 
flamfletcl,  Hmtf-OB^  and  ill  piacc«i8  be- 
cuecii  tfe  Gfcac  and  Little  Dbg.  Stt  Mo- 

NOCIROS. 

URANISCUS.  A  name  by  which  fome 
of  the  old  aftronomcrs  have  called  the  con- 
ilcliaiion,  which  is  more  univerfaUy  known 
under  the  name  ot  the  Southern  Crown,  or 
Cojrooa  Att&ralii. 

URANOSOOPUS,  Ot  Stof^Gtaur,  A 
tiiiAillttinn  tdkmi  to  ^agronomical  world 

in  thefc  obfcrvations,  and  compofed  of  certain 
conrptcuous  and  unformed  ftars  between  the 
conltellation  Lynx  andthcfign  Gemini.  The 
figure,  place,  and  fituation  of  the  ftars  of  which 
it  is  compoled,  have  been  exhibited  in  the  fame 
plate  with  the  conftellation  Gemini. 

The  Uianolbope  it  a  fea-fifli  of  peoiKar 
%Bie»  and  hat  it»  nunefiooi  its  cytt  being  in 
fiidi  a  jKifition  tiat  it  always  lodes  upwards. 
Nature  has  deftined  it  for  living  at  the  bottom 
of  the  feas,  and  its  prey  being  alway^  l^cyve  it, 
this  !"<  the  only  direiHon  of  the  eyes  that  could 
be  ulcful.  Moft  of  the  writers  in  natural 
hiftory  have  named  it,  and  it  will  be  found  h* 
gored  and  defcribed  at  large  in  the  hiftory  of 
animals,  publifhed,  (bme  ttrae  fince,  by  the 
aiBthorofthefeoblervationk  . 

Tlieooi^lationiBofGOiifidenble  extent, 
and)  in  propoction  to  the  fpoce  it  occupies  in 
die  heavens^  is  not  ill  furniflied  with  ftars. 
Thefe  are  happily  enough  difpofed  to  repre- 
fent  the  figure,  and  the  conftellation  is  in  this 
the  more  marked,  that  it  takes  in  all  the  vi- 
fible  ftars  in  that  part  of  tiic  fjuce  which 
it  occupies ;  and  without  any  forcing  of  the 
out-line,  docs  not  leave  one  out  anywhere. 
Theiigiire  is  that  of  a  iifli  unthalargc  head, 
the  eyes  looking  upward^  a  body  very  thick 


tomudthehead*  but  thinner  all  Ihe  way  to  the 
tail,  and  that  fin  abroad  one*  Itts  very  well 
nuhed  in  Ik  place  in  ^  heavens,  for  it  is 
over  the  head  of  Gemini,  and  under  the  belly 
of  the  Lynx,  the  reft  of  the  conftellatiom 
about  if  ar?  Auriga  and  Cancer,  there  is  a 
Imali  fpace  left  between  thefe  four  confteiia- 
tions,  in  the  middle  part  of  which,  and  not 
very  near  to  any  of  them,  are  the  arrange- 
ment of  ibis,  now  thrown  into  a  confietta- 
tion,  under  die  fofm  of  the  Uranolbope  i 
ihat  lign  is  thence  detached  fiom  aU  of  tlwm, 
and,  as  it  we»e»  fituated  at  equal  diftance 
among  them.  * 

The  belly  of  the  Lynx  runs  almoft  parallel 
with  the  body  of  this  fifli,  its  head  is  under  the 
fore  legs  of  the  Lynx,  and  at  a  fmall  dillance 
from  the  right  flioulder  of  Aurin;a  ;  its  tail  is 
juft  over  the  head  of  Gemmi,  and  its  body 
over  the  extended  arm  of  one  of  them,  that 
which  holds  the  dart.  Cancer  is  at  fiime 
little  diftance  belund  its  tail,  and  bdow  it.  ' 

The  confpicnMis  ftais  in  the  cbnikellatiQQ 
Uranofcope  are  fevcntecH,  and  of  thefe  there 
arc  fcvcral  very  confidcrable  j  there  is  one  at 
the  extremity  of  the  hnd,  and  a  little  behind 
it  anorfier  fmallcr,  at  fomc  little  diflancc  be- 
hind thefe  f^  'nd  two  in  the  place  of  the  eyes, 
buih  conlpiLuuus  juid  bright,  a  little  beyond 
thefe  are  two  placed  on  the  lower  outline, 
;  and  at  fome  diftance  beyond  thefe  is  a  dufter 
'  of  ftnir,  placed  alfo  near  'die  lower  otit*line, 
at  the  head  of  the  body  }  after  this  there  are 
three,  two  of  thefe  are  near  the  upper  out- 
line, and  one  is  in  the  n\iJJle  ;  beyond  thefe. 
is  a  fingle  one  near  the  middle,  then  two  others  * 
alfo  near  the  middle,  and  the  liift,  or  fcvcn- 
tecuih,  is  in  the  centre  of  the  fork  of  the  tail  j 
this  is  fmaller  than  the  reft,,  bttt  it  is  fulSd- 
ently  confpicuous. 
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Greek  al^ronomers  to  four  ftars,  which  are  at 
the  extremity  of  the  right  hanJ  of  Aquariu?. 
Sit  them  iutht  jiffire^  and  auomt  of  that  cou- 
JUUatiiiH, 

URNA.  A  name  by  which  fome,  who 
are  '{and  of  lUKomiiKm  wonla,  have  called 
the  confiellatkn  Crater  i  tt  is  not  a  new  fancy 
to  call  it  thttt.  We  read  die  woid  in  Ibme 
old  poets. 

UROTALT.  A  name  by  which  fome, 
who  love  affected  terms,  call  the  Uiii ;  it  is 
one  of  the  old  Arabic  aames,  and,  in  its 
proper  fignification,  expref&s  the  Lord  of 
Light. 

URSA  MAJOR,  iftf  Grta  Btar.  A 

conflellation  in  the  northern  hemifphere^  one 
of  the  forty-eight  old  ones,  and  perhaps  more 
antient  thati  many  of  the  others ;  for  we  find  it 
alluded  to  and  named,  as  tamiliarly  known  by  the 
old  writers.  It  feems  by  the  name  of  Arcturus, 
mentioned  alio  lamiiiarly  by  Hcfiod,  triat  the 
Septemtrioneswerecalledinhistbneby  the  name 
of  die  Great  Bear«  hut  he  docs  not  exprefsly 
liiy  lb  and  Homer,  who  probably  lived  lbfne« 
dme  iAet  Hefiod,  mentions  it  as  obfitrved 
by  navigators,  although  Heilod  is  filcnt  as  to 
that  particular.  It  is  a  large  conftellation,  and 
contains  many  ftars  j  its  fituation  is  at  a  (mail 
diftance  from  the  north  pole,  the  Lynx  is  be- 
fore it,  the  taU  of  the  Dragon  runs  ahnoft  i»- 
ralld  widi  iuback,  and  at  a  final!  diftance 
above  tt$  die  Hounds,  or  Canes  Venattd, 
are  juft  behind  it,  and  die  Litde  Lion  is  under 
its  hUuier  feet :  there  are  feveral  lai^  ilars  in 
its  tail,  on  its  buttocks,  above  the  paws,  and 
in  the  face.  The  old  aftronomers  were  not 
much  better  naturliafts  than  the  modern  he- 
ralds. Thty  have  given  tiie  iicar  a  tail  al- 
ir.olt  equal  to  its  body  in  lengthy  but  if  this 


does  not  belong  to  drat  cMMme^  it  veiy  liap^ 

pily  contains  the  ftars  we  want  to  oMerre, 
and  has  ufe  In  the  place  of  propriety'. 

The  old  afironomcrs  counted  thlrtv-fire 
ffcirs  in  the  Great  Bear,  we  find  fo  man?  fet 
down  in  Ptolemy's  catalogue  j  Tycho  allows 
but  twenty-nine ;  Hevdws  ndcoiied  (even^- 
diree,  and  about  that  nnnber  are  maikcd 
down  in  the  bguxn  of  the  conftdlationi  but 
our  Flamftead  made  them  eigbty-feroL 

The  conftellations  feem  to  have  been  dc- 
vifcd  by  the  Eg)  j.tinns,  and  as  they  ufcd  all 
the  figures  of  animali>  in  an  hieroglyphic  ienic, 
might  be  kle<5lcd  to  exprefs  the  fituation  of 
the  ftars  contained  in  i^  and,  in  lumc  de> 
gree,  dieir  ^parent  motions.  The  aniaitf 
they  ^eAed  beii^  an  uihidiitaotof  die  ncff^ 
and  not  famous  for  long  jonrnqps,  or  firift 
motion.    The  Greeks  received  it,  doubtlc^, 
from  the  Eg)  ptians,  but  though  they  retained 
the  form,  they  loft  the  meaning.  It  was  their 
cuftom  to  adapt  part  of  their  hiUor)',  or  fable, 
to  the  figures  which  were  delivered  to  them 
from  thefc  people  as  comprehending  the  /iars, 
and  they  might  dius  be  fuppoled  the  inveih> 
toes  of  them.  Th^  tdl  us,  diat  dut  oonfld* 
lation  owed  its  bifdi  to  die  unfortunate  Cal~ 
lifto;  this  was  a  nymph  of  Aicadfa^  die 
daughter  of  Lycaon,  king  of  the  country,  d^ 
voted  to  tlie  chace,  and  thence  led  to  af5>- 
ciatc  with  the  huntrefs  Diana  ;  they  teJJ  us, 
Ihc  was  a  principal  favourite  with  the  god- 
dels,  but  Jupiter  debauched  her  i  ibe  con- 
cealed the  event  as  long  as  flie  could,  hut  it 
was  difcovered  as  flie  was  bathing.  The 
virgin«goddefi,  th^  iay,  inllandy  transfonned 
her  into  a  bear,  in  which  fonn  flie  hrooglht 
forth  her  fon  Areas.   After  a  feries  of  year^ 
pafTed  in  the  woods,  they  tell  us,  flie  was 
taken  by  fome  huntfmen,  and  brought  as  2 
prefent  to  her  father.    She  no  fooner  law  her 
houfc  than  ftie  threw  hcrfelf  into  a  temple  of 

Jupiter, 
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•  Jupiter,  whither  her  offspring  followed  her. 

•  The  Arcadians,  they  add,  were  about  to 
killher  for  the  profanadon  j  but  Jupiter,  who 
had  not  been  very  grateftd  all  this  time,  at 
length  interpofed,  and  Uxk  both  the  mother 
And  the  Md  up  to  heaven,  making  of  Cd- 
lifto  the  conilellation,  the  Bear,  Aietos,  or 

,  Urfa  Major,  and  of  her  Ton  Ar^UTUs.  Others 
attribute  the  original  transformation  of  the 
nymph  into  a  bear  to  Juno,  and  fay,  that 
Diana,  having  loofed  ujid  lulled  her  in  that 
fttm,  placed  her  among  the  ftars  j  and  fomc 
fij,  that  Jupiter  himielf,  for  tfaiydo  not  Aon 
io  make  him  of  any  difpofiliott,  turned  the 
poor  princds  into  a  bear  himfelf  to  avoid  the 
xage  of  Juno,  and  that  (he  Tec  Diana  to  kill 
her,  and  afterwards  atoned  for  it  by  placing 
her  among  tlie  Itars.  To  account  for  this 
Conilellatioi/:>  not  i'ctting,  they  tell  us,  that 
Tethis,  the  wife  of  Oceanus,  havin^);  been 
Juno's  nurlc,  would  not  receive  the  mjurcr 
of  her  bed  into  her  bolbm,  thoi^  (he  wil- 
lingly acc^ted  all  the  other  ibn }  fo  much 
pains  did  Ihe  Giedca  take  to  adapt  die  Egyp- 
tian hicrog!)  phlcs  to  their  own  hiftofy. 

The  Greeks  called  t'nis  conftcliation  Arc- 
tos  and  Helicc  j  the  Latins  from  the  name 
of  the  nymph,  a^  vurii^mny  written,  Callillo, 
Megilio,  mid  Flemilto,  aiid  from  the  Ara- 
bians, fomedmea  Feretrum  Majus,  the  Great 
Bier.  They  called  alio  the  Uila  Minor, 
Feietrum  Minus,  and  die  Italians  have  fol- 
lowed the  fame  ci^ooi,  and  call  them  Caca- 
letco.  Tlicy  fpokc  alfo  of  the  Phcenlceans 
being  guided  by  the  LcHcr  Kcnr,  but  the 
Greeks  by  the  Greater.  We  hnd  Ovid  fay- 
ing, 

HdittH  pwA  tarma  ntM; 

and  much  earlier  among  the  (Jrceks  them- 
fclves,  Oratus,  w^o  wrote  of  the  conftcUa- 
tiontj  cxfttcflcs  himftif  to  this  fenfc : 


Dot  gratis  Helice  atr^t  majgriha  ^firit 
Fiwmcas  tymforartpt. 

We  have  fecn  what  is  the  Greek  account 
.  of  this  conftellation,  but  we  have  an  oppor- 
tunity of  tracing  it  to  a  much  earlier  origin.  It 
wiU  at  iiift  leem  (bange  to  mention  die  Great 
Bear,  as  one  of  dieconfleUations  of  die  ftrip- 
tures,  but  it  is  certainly  fo ;  and  it  is  ceitatn, 
even,  that  die  Litde  Bear  is  named,  or  im« 

plied  p.! To, 

All  the  conf^cllations  wc  find  the  names  of 
in  our  Knglifh  vcrfion  arc-,  Onon,  the  Pleiades, 
Ar^urus,  the  Crooked  Serpent,  or  Draco. 
The  latter  of  thefe  is  undoubtedly  the  con- 
ftcliation here  named,  notwitbftanding,  diat 
Ibme  have  fuppofed  die  Hebrew  term  to  mean 
the  zodiac,  and  others  the  Via  La^a,  or 
Milk  Way ;  the  other  three  words  arc  tran- 
flations  of  Chimah,  CheljJ,  and  Aifh,  uf  the 
original;  but  they  are  put  fhangcly  at  ran- 
dom ;  and  it  appears  abundantly,  that  thofe 
who  have  put  them  there,  ncitiier  did,  nor 
oould  undeiibnd  die  original.   As  to  Ar£lu« 
nis,  there  is  no  proof  of  his  being  named  in 
the  UUe,  the  Pleiades  and  Orion  are,  though 
thefe  not  as  they  are  given  in  die  tranflaticMi, 
but  the  Bear  alfo  is,  though  not  named  in 
the  tranflation  at  all.  The  tranflators  of  thefe 
books  of  the  Old  Teftament  fcem  to  have 
taken  the  names  of  four  of  the  Greek  con- 
ftellations,  which  arc  mofl  familiar,  and  oc- 
cur ofteneft,  and  to  have  put  them  for  the 
four  named  inthele  places,  as  likely  to  be  the 
fiune,  not  knowing  them  td  be  fo$  it  was 
guefs  work,  but  it  has  happened,,  in  fomo 
degree,  to  be  ri^t.    They  tranflate  Chi- 
mah  the  Pleiades.       Canlt  thou  bind  the 
**  fwcct  influence  of  Chimah  ?"  is  rendered, 
Cund  thnu  bind  the  fwcct  influence  of  the 
"  Pleiades  f"  But  Cl.iniah  me  ins  a  ;':i.:nt,  and' 
is  the  name  of  the  conftcliation  Onon.  For 

Aiih 


Digitized  by  Go^le 


U  R 


U  R 


Aifh  they  have  put  Atchirus,  who  m:'kcth 
Aiftj  and  Chcftl,  ftiould  be,  who  makein  the 
Plcudes  and  the  Bear  i  for  Aifli  is  the  Plcia- 
%ks,  but  they  put  it,  wiio  fiiakcdi  Af6lurus 
and  Orion  i  and  t)i«]r  hav«  throvglipttt  con- 
ibund^  the  wMe  ^natter. 

ChcfU  is  fraquendy  named  in  fcripCtffc,  and 
the  tianflators  have  alway  rendered  it  by 
Orion,  but  its  fignification  is  tht;  Great  Bear. 
That  it  cannot  mc;iu  Orion  is  cvidenl,  be- 
caufe  Chinnh  means  Orion,  and  both  could 
not  be  namej>  ol  tliat  conikilatiun)  bec^uie 
they  fiand  tc^tber  as  two.  But  if  we  atr 
tend  to  the  manner  in  wUch  Chcfil  is  nien< 
ttoned»  we  ihall  loon  detennine  vAat  con- 
ileUation  miift  be  meant  in  the  origLEial  by 
tiiat  word.  Amos  bids  the  people  feck  the 
g^at  God  of  heaven  and  earth,  the  God  who 
created  Chimah  and  ChcTil.  Chcfil  therefore 
jnuit  be  a  conltellation  of  confequence  to 
mankind  ;  and  as  Orion  was  regarded  by  the 
huibandmen,  it  is  natural  to  fuppofe  the  other 
vas  die  name  of  <Hie  regarded  by  iailon. 
The  Bear  is  ftich  a  one.  Uaiah  threatens  the 
people  when  he  is  denoundng  the  vengnnce 
of  God  againft  them,  that  the  Cbefilim  iball 
not  {hinc.  This  fliews,  that  there  were  two 
conilcUatlons  of  the  n^mc  of  Chehl  ;  for  Che- 
filun  is  the  plural  ot  Chclil,  aiid  ftiews  alfo, 
that  they  wcie  of  confequence  to  mankind 
by  their  being  tbreatncd  with  their  darkneik 
The  two  Bears  are  two  conftdlations  of  die 
fame^namey  and  thq^  are  of  dus  importance. 
Job  fays,    Cauft  thou  loofe  the  bands  of 

CheiU  V  Havmg  tranflated  the  influence  of 
Chimah  in  the  fame  pailage  by  influence  of 
the  Pleiades,  they  render  Chefil  by  Orion ; 
but  what  had  Orion  to  do  with  bands,  or 
Widi  tyinir,  or  loofing  ?  the  conrtdlation, 
which  wa»  truly  meant  by  the  word  Chelil, 
however  had.  Theorigpnal  nameof  the  two 
ficars  was  not  due  of  animals  of  any  kind. 


but  of  two  waggons.  The  antients  repre- 
sented thtni  each  under  the  form  of  a  wag- 
goft  dn^wn  by  4  tc;uii  oi  hories,  aud  the 
Gmehs  originally  cdkd  them  waggons  mi 
twD'heatS}  AmaxasistheoUwoidfcrliMm. 
Now  the  Ofien  oould  have  nodiing  Id  do  wiii 
bands  and  tying,  a  waggon  and  a  team  of 
horfes  vsfy  natiiraily  luid  j  die  binding  and 
looftn^  were  terms  extremely  wdl  applicable 
to  an  banicfs,  and  were  very  likely  to  be  tiled 
in  a  figurative  fcni'c  in  fpcakti^  of  that  con- 
ltellation. 

Schiller,  who  has  difplaced  all  the  cot^lel> 
lations  in  favour  of  the  OH  or  New  Tcfln* 
ment  hiltones,  makes  a  boat  out  of  die  fiait 
of  diis  confteHadon,  and  calb  ie  St  Peta^ 

fifhing-boac.  Others,  more  modente  in  die 
fame  fpecies  of  enthufiafm,  call  dus  one  of 

the  bears  of  Elifha,  and  the  Lcfler  Bear  thf 
other,  or,  when  whcci -carriages,  and  not 
quadrupeds,  are  to  he  undcHiood  by  thefc 
confleliations,  they  nuike  this  the  chariot  of 
flias,  and  the  other,  or  lellcr  wain,  the  cha- 
riot of  Jofeph,  though  Ibaie  have  degraded  it 
into  die  waggon  of  Jacob. 

URSA  MARINA,  the  Sea-Bear.  A  name 
by  which  fome  have  called  the  conftellation 
Cctus.  We  are  not  to  wonder  at  the  ftningcd 
names,  when  they  arc  given  to  creatures  of 
the  imagination,  for  this  is  abfoiutcly  the  cifc 
with  refpedt  to  this  hgurc.  It  is  -jx  ieall  as 
like  a  b«ir  m  it  is  a  wlukle,  and,  if  it fdbnhlta 
any  animal  in  natiue  at  all,  it  b  fome  of  die 
larg^  phocae,  or  Ica-calft,  that  th^,  "titn 
called  itLeoMarinus,  or  the  Sea-Lion,  leem. 
to  have  anticipated  the  giving  of  that  name  to 
one  of  thrfe  fpccics,  which  fomc  late  voyager?, 
who  faw  ihem  on  ihoFe,  ^ve  to  them  at 
random. 

URSA  MINOIU  liv  ^Nttfr  Ar.  One 
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«f  ^  coi>flf1li»i<MM  of  ^  aikrthem  heoki- 
j|JM>f»,  and  near  to  the  north  pole,  the 
great  ftar  in  the  tip  of  its  tail  being  very  near 
to  it,  and  called,  icoia  its  iltuation»  the  pole- 
flar. 

The  Little  Bear  b  one  of  the  forty-eight 
old  oodkUatioas,  but,  polEUf  ,  isofafiiBie- 
what  later  ofigia  than  die  ypcater  part  of 
flieiff^  There  remains  no  doubt  of  many  of 
the  odwn*  indeed^  almoft  all  of  them  having 
been  borrovired  from  the  Egyptians  by  the 
Greeks,  as  this  nation  took  the  rudiments  of 
all  their  aftronomy  from  tlut  early  people, 
but  It  is  much  a  qucftion  whether  the  Egyp- 
tians huci  any  Juiowledge  of  the  Leiler  Bear : 
they,  undoubtedly^  invented  the  Grefler, 
but  tltts  ftcms  to  have  been  invented  1^ 
Thaks,  who  lived  about  five  hundred  years 
befiue  Chrift,  and  did  great  things  in  the  early 
jiftconomy.  It  is  one  of  the  finaUer  coofiel- 
lations,  but,  for  its  extent,  it  contains  a  con- 
fiderable  number  of  ftars,  and  Icvcral  of  them 
large  ones.  TIm;  confteliation*  ncarelt  to  it 
are  Cepheus  and  the  Dragon,  the  tail  of  the 
latter  coniiellationfeparatos  it  front  theGveater 
Bear,  whidi  It  nkftOonfid«iaUediftaDoe$  the 
tail  of  the  Unle  Bear  nnw  between  the  fcet  of 
Cepheus*  leachiiig  almoft  firam  the  .one  of 
ihemto^e  other,  the  body  is  between  the 
right  foot  of  that  conileUatiott  and  the  tail  of 
the  Dragon,  and  its  legs  are  in  a  direction  al- 
mofl:  parallel  with  that  of"  the  body  oi'tbeDra- 
gpn,  or  at  a  imail  diii.aicc  ironi  it. 

There  is  very  little  in  the  difpofkion  of  the 
ilars  in  the  heaveni  that  could  kwe  deter- 
miiM^  the  inventor  to  give  them  the  form  ef 
aheafe  Probably,  Thales*  if  he  w«b  the  k- 
VCnSor)  meant  no  more  th:ii)  to  put  them  into 
a  form  foroewhat  like  that  of  the  Great  Bear, 
and  did  not  much  care  about  the  ^ifpofition  of 
them-  It  is  a  very  odd  figure  tor  the  p  a  poic  ; 
its  head  and  legs  arc  Without  ilars,  at  Icait 


without  any  of  confcqucnce,  and,  in  order  to 
take  in  the  polc-ftar,  and  two  other  very  con- 
fidcrable  ones,  which  are  in  a  line  with  that, 
the  creature  has  a  tail  given  to  it  conhdcrabiy 
longcrtfaan  ita  whole  body  and  head  put  toge- 
ther, and  carried  in  a  fine  eiedpofiiion*Thi9»' 
^diottgh  <|uitB  out  of  flotuie^  and  niakuig.die 
JBear  in  the  henrent  a  veiy  difierait  animal 
from  the  bears  of  the  earth,  is,  however,  oC 
great  uie  in  getting  tfaofe  ftars  into  form. 

The  antients  counted  eight  ftars  in  the 
Little  Bear,  we  find  fo  many  allowed  to  it  in 
Ptolemy's  catalogue  ;  Tycho  reduced  them 
to  feven,  but  Htveiui  made  them  twelve, 
and  Flamftead  twice  the  iuit  numi^Lr,  i  hrcc 
of  thefe,  alt  of  confideiaUe  fize,  are,  at  ai* 
ready  obierved,  an  die  tail  $  the  reft  are  on  die 
body,  and  principally  toward  the  hinder  and 
lower  pai^  for  the  head  has  none,  nor  are 
dieie  any  upon  the  legs. 

The  Grecian  fable  afcribes  the  origin  of 
this  conftdhtion  to  Cynofura,  but  there  is 
Tome  doubt  who,  or  what,  Cynofura  was ; 
fome  affirm,  that  it  was  no  more  than  the 
name  of  one  of  Callifto's  dogs,  and  that  the 
himtrefii  was,  after  her  tranafbcmatton  into  a 
bear,  carried  up  into  die  heavens,  and  made 
the  cenflellatlon  Vr&  Major;  the  faithful 
companion  of  her  fports  was  fcnt  up  after  her^ 
Hut  the  generality  give  the  conltellation  a 
much  nobler  oricin  ;  tliry  (n.v,  thp.t  Cvn^fti'-a 
was  one  of  the  id  .can  nymphs  that  nurfcd  the 
iufiiit  Jupiter  i  and  lome  fay,  that  Calliflo 
was  another  of  them,  and  that,  for  their  care, 
thi^  were  taken  up  together  into  the  tkies. 
However  It  be,  diere  arb  no  bfots  upon  record 
with  regard  to  the  cfaaraAer  of  thb  CTynoAra, 
and  flie  feems  to  bsve  ebtdned  her  exaltattofe 

foJ^ !  '  bv  licr  virtue:.. 

Vv\;  hnd  the  LtHl  r  Bcnr  mentioned  by  all 
the  old  poets,  .incj  not  unhequtntly  under  the 
name  oi  Pl.aiiicc     well  a*  Cynofura.  The 

occaTiou; 
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occafinn  of  this  npnellation  is  evident  j  as  to 
the  other,  Hciotluiui  tells  us,  that  Thalcs, 
whu  has  been  already  mentloaed  as  the  in* 
vcntorof  Aecottftelladon,  was  a  Phceiucian ; 
he  was  content  to  call  it  AtOos  Minor,  but 
•  bis  countrymen,  to  commemoratB  bis  honour, 
called  it  the  Phoenician  ftar ;  they  alfo  guided 
themfclvcs  by  this  in  failing,  whereas  the 
Greeks  (as  already  obfervcd  under  the  head 
of  Urfa  Major)  were  dlrc£lcd  by  that  conftcl- 
!  at i oj  1 .  The  Phueniciaiis  lud more  rcafonfor  this 
tl.m  that  the  conlldlation  wa5 firft  taken  no-' 
•ikeofby  their  oounttyman  Tbales.  We  find 
Atatus  abferving  to  this  purpoJe  $ 

Certlor  ejl  Cpufura  tamen  fulkmtibus  aquor^ 
^ippe  verbis  iotam  Jim  fe  cardine  vertit 
^fdmuamqiuratim  nunfuam  fpeSiata  frfeWt, 

A  fet  of  enthul'iaftic  writers,  Schiller, 
Schtckard,  and  their  fblknmi  who  will  refer 
every  one  of  the  conflollations  to  6mt  part  of 

the  ^ripturc  Aory,  make  this  to  be  one  of  the 
bears  of  Elifha,  and  the  great  one  the  other 
which  dcflroyc'd  the  children,  Rut  for  this  we 
can  pardon  them,  when  the  hgurc  is  under- 
ftood  to  he  that  not  of  a  qundrupeJ,  but  of  a 
whecl-cairiagei  they,  in  the  laiiic  lu  ii.ncr, 
make  it  to  be  the  diuiot  of  Jofcph,  or  the 
waggon  of  Jacob ;  and  all  diis  is  pardonable. 
But  $chtllcr  has  canied  the  enduiiiaiin  too 
hti  be  has  altered  the  vevy  figures  of  the  oon* 
^dilations.  Out  of  the  ftars  of  the  Great  Bear 
be  has  formed  the  figure  of  a  vcflbl,  which  he 
calls  St,  Peter's  fifliing-boat ;  and,  out  of  thole 
of  this  lellcr  Bear,  he  has  made  that  of  an  an- 
gel, and  given  it  the  name  of  St.  Michael. 
'1  hi^  is  making  endl^is  confufion. 

VULPECULA  ST  ANS£R»  AeFwrni 
Gtgfi*  A  name  of  one  of  die  new  conftella* 
tiarn  tf  AeportfaemhaDiUpheie }  it  ts  one  of 


V  u 

thole  which  Hevelius  defigned  out  of  the  un- 
fonned  ihn,  and  added  to  the  (brty-d^ 
or^nal  conftdlations  of  the  andeiits. 

This  is  a  flg^re  of  firnie  ooofidentioB  in 
the  heavens,  it  is  confidersbly  largu  dian  the 
Dolphin,  to  which  it  is  near,  and  it  contains 
a  proportion  ably  larger  number  of  ftars ;  the 
fpacc  which  it  occupies  in  the  heavens  is,  irs- 
d -c  1,  very  thick  fet  with  them,  and  feme  of 
them  arc  of  confiderable  flze,  fo  that  it  is  an 
advantage,  on  many  occafions,  to  be  able  to 
name  them  widi  this  degree  of  pndfion.  In 
general^  the  new  confleilatiom  axe  (b  nleliil, 
diat  it  is  to  be  lamented  there  are  not  mm  of 
them,  as  there  areflars  enough  to  form  them, 
and  we  are  often  at  a  lofs  to  fpeak  with  the 
due  regularity  of  them  for  want  of  Aich  an 
arrangement. 

The  figures  of  the  new  conftelbtions  are, 
in  general,  much  better  drawn  than  thofe  of 
die  old,  that  is,  diey  are  nearer  to  nattire. 
The  choice  of  diefe  two  animals,  under  the 
forms  of  which  Hevelius  has  amoged  the 
flars  of  this  conflellatkin,  is  not  ptaldf  to  be 
approved,  there  is  a  conceit  in  it  unworthy  of 
tlie  Ibbjeit,  but  we  arc  to  take  them  as  they 
arc  given  to  us,  and  they  are  very  tolerably 
drawn.  The  Fox  h  reprefented  as  having  juft 
feized  upon  his  prey,  and  ruxming  away  with 
it  j  the  pofture,  in  whidi  heisdniwn,  is  that 
of  atonoe  creeping  and  making  off*;  andllie 
Goofe  is  reprefenttd  as  finding  as  hehoUl 
her  in  his  mouth,  her  wings  areexmded, 
and  her  head  is  bent  to  one  fide. 

The  conftellations,  between  and  among 
which  the  Fox  and  Goofe  is  placed,  arc  the 
Horie,  the  Dolphin,  the  jtagle,  the  Arrow, 
Hercules,  Lyra,  the  Swan,  and  the  Lizard. 
The  fiife  feet  of  P^^ifiis  come  tery  near  to 
die  tail  of  the  Foac»  the  head  of  the  Dolphm 
is  at  a  fiw^flff  ^ftanff  iinder  hu  binder  kp, 
die  Eagjie  is  at  about  an  equal  diflance  under 

his 
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his  fore  legs  and  under  the  Goofe,  and  the 
little  confWlatlon  of  the  Arrow  is  juft  dofe 
under  one  of  the  legs  ;  Hercules  is  at  a  confi- 
dcrablc  diftancc  before  the  1*  ox  ;  the  head  of 
the  Swan  comes  very  near  to  that  of  the 
Goutc,  and  the  top  of  the  two  arms  ot  Lyra 
are  not  at  a  great  difhnce. 

Hevelius,  who  formed  tiie  confleilation, 
counted  in  it  only  twenty •forenfiafB  i  but  die 
dUcemingFlamfiead  makes  them  thirty-five; 
they  are  none  of  thetn  of  the  firft  magnitude, 
but  ieveral  are  very  bri^t  and  conipicuou?, 
and,  in  genera!,  they  are  tolerably  well  dif- 
poft:d  to  mark  the  out-lines  of  the  figure. 
There  is  one  verv  bri<^ht  and  confplcuous  in 
the  knee  oi  the  left  fore  foot  ot  the  Fox,  ano- 
dicr  at  the  tip  of  his  nofe,  a  third  in  the  wing, 
'and  a  fourth  in  the  tail  of  the  Goofe,  and 
there  is  oiw^  equal  to  any  of  thefe,  in  the 
li^tfine  foot  of  the  Fox,  but,  thiifeot  tread- 
ing upon  the  Arrow,  that  ftar  is  common  to 
both,  and  has  been  already  mentioned  in  th- 
account  of  that  conlieJIation.  The  reft  of 
the  Itars  in  this  conftellation  arc  happily  dif- 
pofed,  there  is  one  for  the  eye  of  the  Goofe, 
and  one  at  die  top  of  the  fame  wing,  at  the 
tip  of  wbidi  alio  it  the  larger,  and  near  to 
duttJaigeone  there  alfi>  fbmls  another  finall 
one  {  diere  is  one  on  the  middle  of  dieFox'a 
nofe,  another  juft  under  hb  ear,  one  in  his 
neck  on  the  fore  part,  and  another  on  his 
breail  j  there  are  two  over  the  fhoulder,  and 
three  at  the  belly,  two  at  the  infertion  of  the 
right  hinder  leg,  one  on  the  thigh  of  that  leg, 
and  one  on  die  left,  and  one  on  each  of  the 
ftet  of  thofe  legs  i  there  are  two  toward  the 
origin  of  the  long  tail,  and  one  at  its  extre- 
akf.  The  fpace,  which  diis  conftellation 
occupies  in  the  heavens,  is,  on  many  parts, 
very  well  defined  by  the  adjoining  ones,  and 
the  ibrs  denote  it  extremely  plainly,  and  ob- 
vioufly. 
Vol.  I. 


U  T 

VULPIS,  th  Fex,   A  conficnation,  or 

part  of  a  conftellation,  in  the  northern  hemi- 
fpherc,  the  whole  fir^urc  ccnfiftinir  of  an  ani- 
mal  ot  this  denomination  with  a  goofe  in  its 
mouth,  and  being  known  by  tlic  nanic  of  the 
Foat  and  Goole.  It  is  one  of  the  new  ton- 
ftdlations  added  by  Hevdius  to  the  forty- 
eight  original  ones,  and  compnfes  leveral  of 
the  unformed  fbrs  of  the  dd  diftribution  ;  it, 
is  placed  over  the  head  Of  the  Eagle  and  Dol- 
phin.   Set  VUI.PBCULA. 

VULTUR,  tlh'  r^hurc.  A  name  of  one 
of  the  northern  coaltellations,  more  ufually 
known  by  the  itame  of  the  Eno^lc,  Aquila. 
The  antients  pretended,  that  tins  was  the 
bi  rd  which  preyed  on  the'liver  of  Prometheus^ 
and  diat  die  Arrow,  which  is  a  Ittde  above  it 
in  the  heavens,  was  placed  there  in  remem- 
brance of  that  with  which  Hercules  fhot  this 
deftroyer.  As  they  called  this  bird  fomctimes 
bv  tl-.c  name  of  an  Lagle,  and  foraetimcs  of  a 
V  uiture,  in  iht  liury  ofPromethcus  ;  fo  they 
gave  one  or  other  of  tiioie  names  to  tlic  con- 
ftcUation  in  the  httveni.   Se«  Aq\j ila. 

VvLTUK  Cad£ns.  A  name  by  which 
fiime,  who  are  fond  of  uncommon  terms,  have 
called  die  conftellation  Lyra,   To  explain 

the  occaHon  of  a  name  fo  very  different  from 
the  cuftomary  one,  this  is  to  be  obferved,  that 
the  conftellation  was  originally  drawn  in  form 
of  a  vulture  holding  an  antient  lyre  inverted. 
I  hey  auo  called  it  Tcftudo,  and  Fidicula. 

UTZERATH  HAJAH.  A  term  by 
which  Ibme,  who  are  Ibnd  of  hard  oames» 
caUSerpeotaiy;  it  is  the  Hebrew  lume  of 
that  conftellation,  and  fignilies  a  man  hold- 
ing a  ferpent. 
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WAGGONER.  A  nine  bf  which 
fome  of  the  aftronomiail  vrntest 
have  called  the  confleUatlon  Auriga,  others 
alfo  have  given  th?  name  to  Boolei*  Sstthe 
artieUs  Auaica  011^  Bootes. 

WAIN,  Amaxa.  A  name  by  which  we 
find  die  coiiftelhaiPB»  called  Uifa  Major  by 
lale  wfiteiSy  meniioiMd  bjr  tbe  oldeft  of  the 
Gfeck  aftroBimen. 

It  is  evident,  that  the  aftraaomy  of  the 

firefent  time,  in  whatfoevcr  nation  of  the  world 
it  flourifhcs  (unlefs  wc  arc  to  except  the  Chi- 
nefe,  though  this  is  not  certain)  is  derived 
from  the  Greeks ;  and  it  is  as  certain,  tliat 
the  Greeks  received  the  rudiments  of  it  irum 
the  Egyptians.  We  look  up  to  Ptolemy  as 
die  ftther  of  aftnmomy.  He  mentmis  his 
{vedeceilbr  Hippaidtus  with  die  £une  degiee 
of  leverencej  and  Hippaicbus,  whom  PUnjr 
fii^iofed  to  hfvc  undertaken  what  was  a 
work  not  for  a  man,  but  for  a  god,  when 
he  fet  about  his  catalogue  of  the  fixed  ftars, 
f^icaks  of  Thaics  with  the  lame  degree  of 
reverence.  'I  hales,  who  is  thus  mentioned, 
travailed  to  Egypt,  and  brought  thence,  among 
other  rudiments  of  aftronomkal  knowledge, 
the  figures  of  fome  confiellations. 

The  Bear,  we  know,  was  one  of  die  ear- 
Kcft  of  thefe,  it  was  even  prior  to  the  time 
of  Thales  j  for  although  he  is  laid  by  fome 
to  he  firll  of  all  the  Gieeks  who  travelled  ioto 


Egypt  on  this  oocafioq,  k  ii  pltt^ 
wife,  fmoe  he  is  Aid  to  be  dleiomtDr  of  tic 

Lcfler  Bear,  that  is,  the  perfenwfao  broag^ 
the  knowledge  oi  it  n.to  Greece  ;  and  by  ds 
form  of  that  atcotuit  ;t  appears,  liiai  ria 
Great  Bear  was  familiar  llien  Vvefore  his  time, 
i  iius  much  of  the  hiik>ry  of  the  fau^inguig  the 
cooftePations  iatoGteece^  nmeoefiary  to  ex- 
piain  tbe  figure^  and  tlK  arty  nme  of  one  <f 
theoMeftofdietn,  periuyo  the  veiy  cdM  «f 
thcmaQ. 

Altbou^  the  ftars,  which  are  lb  Teiy  ceo* 
fpicuotis  toward  the  nordi  po)e,  and  w^aS^ 
arc  at  this  time  called  the  ffnrs  of  the  Great 
Hear,  were  fo  early  taken  notice  of,  thcj 
were  not  fo  early  called  by  this  lumc,  or 
arranged  under  the  lineaments  of  this  qua- 
drupc^«TiieOieeks,  though  they 
codMhtiona  fiwn  E^pt,  mail 
vaiions  in  theai,  and,  1  am  Ibny  to  fiy,  not 
with  the  mod  ingenuous  view.  We  find  An 
conftellation  called  in  the  writings  of  (bme  of 
the  En'/Iilh  aftronomcrs  the  Wain,  that  is, 
the  W  aggon  ;  and  that  which  is  called  the 
other  Rear,  is  alio  called        the  f'me  name, 
i  iie  terma  C ireatcr  and  Laicr  W  am  ^ing 
as  frequent,  in  many  writen,  as  Greater  and 
LeflerBear;  this  at  no  Engliih,  aormodbii 
innovadon.  Anuaa,  the  Gnctan  name  lor 
this  confteUation,  or,  in  the  plma),  for  diefe 
two  confteBations,  ^gnifies  a  waggon,  coach, 
cbaiioty  4Nr  any  odier  wheel-camagt,  and 
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far  from  being  a  new,  it  is,  as  I  fet  out 
with  the  faying,  the  antient  name  of  tliU  con- 
ftellation.  The  Egyptians  uiiderftood  thofe 
ftars  as  correfponding  with  the  figure  of  a 
low  cart,  or  carriage,  fuch  is  ftone  is  drawn 
upon,  having  four  wheels,  and  drawn  by 
thiee  hoifes,  placed  one  befocc  the  other: 
We  Bnd  it  thus  icprefented  among  the  hiero- 
gtyplttcal  figures,  infcribcd  on  the  earlieft 
monuments  of  that  countr)-,  and  in  company 
with  thofe  which  rcprefent  Virgo,  the  Lion, 
the  Crab,  and  Capricorn.  It  is  fomctimes 
alfo  placed  on  thofe  monuments,  and  it  feemt 
then  intended  as  an  emblem  of  ftabiCtgr. 

The  Greeks,  who  received  this  vlffidcon* 
ftcUation,  doubtlefe,  nay,  evidently  j  rery  early 
jfram  the  Egyptians,  appear  at  t»  have 
yetiined  ^.fturs  under  die  &mc  Hgure ;  and 
by  Uus  word  Amaxa  to  have  called  it  by  the 
jame  name,  for  Amaxa,  fignlfying  at  brge  a 
wheel-carriage,  was,  of  all  words  their  lan- 
guage nfforded,  the  moft  proper  for  cxpreffing 
the  name  of  a  carriage  of  that  iund,  iiot  pci- 
fe^y  the  fame  with  any  in  ufe  widi  Ihem, 
and  was  probably  intended  as  a  tranflation  of 
the  period  by  which  the  Egyptius  called  it. 

The  Gneki  when  they  beg^  to  cidtivate 
jgiQiUMiqr  19  eameO,  when  tbqr  appluod  the 
^er  fciences  to  the  heaven^  and  laid  the 
foundation  for  thofe  improvements  which 
were  after  made,  and  which  carried  it  to  that 
amazing  height  at  which  the  ftience,  at 
length,  arrived  among  them,  grud^cii  the 
Egyptians  the  honour  of  having  known  any 
thing  of  it  before,  and  were  nnwilHng  that 
what  cfaegr  had  improved  to  diis  finpriliiig 
height,  or  what  they  hfd  but  laid  the  fteps  of 
lb  improving,  Ihould  not  be  fuppofed  the  pro- 
jduce  in  its  original  of  genuius's  in  their  own 
countr}'.  With  this  intent  they  added  to 
the  ftory  of  the  conftellations  part  of  their 
own  hiftory,  or  of  their  own  table,  that  tljey 


nxight  fecm  the  ofTsprlng  of  that  country  to 
which  fuch  hiftory,  or  luch  fable,  belonged, 
as  will  be  feen  at  large  under  the  whole  fcrics 
of  die  fort) -eight  old  confldlations.  When 
ihqr  found  a  lion  hi  the  sphere,  !t  was  iatd 
Co  be  the  Nemaean  favage  of  that  fpecies 
which  Hercules  deftroyed  ;  if  a  dragon  it 
was  made  to  be  that  which  guarded  the  Hef- 
perian  fruit,  and  which  the  fame  great  hero 
flew,  and  thus  of  all  the  relL  I'nt  when 
they  found  figures  that  would  not  fupport  any 
of  thefe  pompous  trifles,  Uicy  took  a  farther 
libeily,  and  altCKd  them  ^  this  was  the  cafe 
vdth  ^  6Miffielladon  which  is  the  fiilgeft 
of  the  piefeot  cn^uiiy.  A  waggpn  was  a 
coarfe  and  paltry  inftrument,  thejr  knew  not 
what  to  do  with  it ;  they  had  not  one  fable 
among  all  their  legends  into  which  fo  dumfy 
a  machine  could  be  introduced  ;  they  altered 
it.  We  find  in  their  earlieft  times  the  con- 
ftcllaiiuji  wa3  given  under  the  hgure  ui  a 
waggon,  for  they  caBed  k  Amaaca,  but  diis 
was  afterwaid  thrown  out  of  die  i^ece,  and 
a  bear  put  in  its  phwe.  This  they  ddivered 
down  to  pofterity  as  die  animal  of  that  fpecles 
into  which  Califtho  was  transformed,  and  ib 
the  origin  was  n<;  pnmpous,  and  as  fooliih,  >s 
that  of  any  ot  the  relL 

That  the  Great  Wain,  or  G reatqr  Bear, 
was  indeed  a  very  early  conftcilation,  is  not 
only  very  luiuial  to  fuppole,  but  it  is  very 
abundaotiy  proved.  We  are  told  by  the  old 
Qredc  hifiociaiis,  diat  thofe  who  tnvelltti 
over  the  immenfe  defem  of  Arabia,  ferdieire  ' 
werepeo|ik,  adventuraiis  enou^  to  attempt 
dus  in  the  earlieft  times,  guided  their  OOOrfe 
by  the  aifift:incc  of  thofe  ftan  which  were 
about  the  polo.  That  failors,  as  footi  as  they 
grew  bold  enough  to  venture  the  fight  of 
fhore,  muft  alfo  have  recourfe  to  thefe  is  evi- 
dent j  arui  we  liu  fuid  the  Bear,  that  is  to 
fay,  the  fiaia  fonmng  the  coafieUatioo  at  this 

Ffffi  time 
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time  cnl!;J,  though  not  then  fo  named  the  | 
Grc:it  Bcar»  was  the  conRcUation  they  ui'cd 
as  their  guide  on  thefe  occalions.   That  thefc 
land-travels  were  prior  to  long  voyages,  none 
unll  doubt,  and  as  they  weie,  doubtlefs,  pur- 
liied  widi  a  view  to  cotninerce,  carriages 
"wrere,  doubdeft,  employed  in  them  to  tranf- 
port  die  goods  of  one  part  of  the  country  to 
another ;  in  tht?  view  of  the  matter  the  figure 
of  the  conlWlation  will  appear  the  moft  na- 
tural that  could  be  given  to  it.    What  could 
be  fo  familiar  as  to  form  thofc  ftars  into  the 
figure  of  a  carriage,  the  ufe  of  which  was  as 
a  guide  to  carriages  ?  If  we  look  into  ihe  oc- 
cafion  of  the  Egyptian  conilellation,  we  (hall 
find  this  origin  confonant  to  thofe  of  all  the 
ieft»   They  had  a  mind  to  denote,  by  certain 
ftars,  th^  fun':,  place  at  that  period  of  the  year 
•when  the  young  of  the  Icvcral  fpccics  of  do- 
melHc  cattle,  the  lamb,  the  calf,  aj;d  tlic 
kid,   began  to  be  feen  about  the  paftures  ; 
and  whatever  die  figures  diat  they  dioTe  for 
dte  arranging  the  ftars  of  thefe  fuoceffive 
fpaces,  the  iam  and  Bull,  die  fadicrs  of  the 
flode,  with  refpedl  to  the  two  firft,  and  for 
dae  other  the  Kids  themfelves,  and  a  pair  of 
them,  for  that  is  the  old  fijjure  of  the  cun- 
ftc-llation  Gemini,  to  ihew,  that  they  came 
forth  in  pairs,  not  fingly,  as  the  lamb  and 
calf  ufually  oiicrcd.     in  thu  manner  alfo  a 
woman,  vridi  an  ear  of  com  in  her  hand,  a 
female  leaper,  denoted  the  dme  of  harveft; 
and  a  lion,  the  moft  furious  of  all  beafis,  the 
rage  of  the  hotteft  fun  in  the  month  of  his 
lull  pown'.   If  we  confider  thefc  as  the  oc- 
cafions  and  defigns  of  the  Egyptian  conflcll  i- 
tions,  and  if  we  allow,  as  we  afiuredly  mult, 
the  Wain,  the  Amaxa,  to  be  one  of  tiiofe 
coniicllations,  we  ihail  fee,  that  nothing 
could  be  lb  natural,  or  fo  probable,  as  their 
giving  to  diole  ftars,  which  were  to  dired  the 
tnvdler  in  hit  way  iridk  inch  caiiiages,  die 


figure  of  one  of  the  carriages  themfelves,  for 
it  muft  be  confefled,  that  none  couM  he  Co 
natural,  nor  any  tlnng  fo  confenant  with 
what  appears  to  be  their  conftant  cuAom. 
It  is  highly  probable,  tiiat  die  venturing  ota 
to  Tea  was  loi^  after  die  inftitution  <^  diefe 
long  land^travcls,  and  nothing  was  (b  famL 
liar,  as  that  thofc  who  did  it  (hould  have  xe- 
cnurfe  to  the  fame  ftars,  for  their  dire^on, 
that  had  before  for vcd,  ar.d  were  probably,  2t 
that  lime,  known  to  ferve  the  others.  "When 
they  were  accuflomcd  to  the  fea,  they  found 
greater  predfion  necefTary  than  was  needfid 
at  land,  and  confequendy  tbgr  added  the 
LitdeWain,  or  that  other  oonftdlation. 

That  thefe  conftdlations  were  thus  early 
known,  will  appear  from  all  die  authors 
who  hav?  had  the  flighted  opportunities 
of  mcntroning  any  of  them  ;  we  lhall 
ftnd  them  all  mentioning  the  Bear  and  the 
Wain  fingly  in  many  places,  and  by  that  wc 
are  always  to  underftand  diem  as  meaning 
the  Grmt  Bear,  and  we  fliall  Sod  iomt,  but 
not  all  of  them^  oocafionally,  mentkming 
them  both,  or  ufing  what  is  generally  under- 
flood  as  the  name  only  of  one  of  them  in  the 
plural  number ;  and  it  h  by  this  word  that 
they  exprefs  them  both  when  it  is  not  nfccf- 
fary  for  them  to  be  particular  in  the  dilHnc- 
tion,  but  only  to  allude  to  that  part  ot  the 
heavens* 

We  find  die  Bear  and  the  Bean,  die  Waia 
and  die  Wains,  mentioned  in  ^  manner  b 
three  different  books  of  the  ddTeftament} 

indeed  we  find  neither  the  name  of  the  Bear, 
tT  r  the  Wr  in,  in  the  Englifh  j  nor  Urfa,  nor 
Plauttrum,  in  the  Latin  ;  nor  even  thofc  ot' 
Ar(flos,  or  AmaxD,  in  the  Greek  ;  but  it  is 
not  in  the  tianilauon,  no  not  even  in  the 
Giedt  one,  that  we  are  to  look  for  the  thij^ 
diit  concern  aftronomy :  lecourfe  moS 
be  ta  die  original,  and  diat  only  a 
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«S|'for  not  tHc  Hebrews  of  Inter  time  them-  \  which  were  among  their  makers,  (houM  de- 
fclves,  nor  any  of  the  tranflators,  nor  the  I  ftroy  their  monarchy.  Before  their  captivity, 
wifclt  of  the-  commentators,  have  any  idea    therefore,  tliey  did  ^lot,  and  in  it  they  dared 


of  the  fcicnce,  from  the  foundaj^ons  of  which 
aiunc  the  meaning  of  thofe  words,  which 
occur  diere  as  naines  <^  conftdlatuMiSy  could 
be  afbertaiiKd. 

That  the  writers  of  thofe  faofd  pages 
knew  very  well  what  it  was  they  wrote  about 
is  plain  J  they  were  under  too  fecure  a  guidance 
to  have  error  poflible ;  and  wherever  they 
have  appe.ili-d  tuthe  heavens  as  teftimonies  of 
the  power  and  goodnef»  of  the  Creator,  they 
have  invariabiy  refened  lodiofe  pmof  iSum 
^prhtdk  weie  moft  ccmfpicuoua,  and  of  moft 
immediate  ufe  to  the  world.   Their  plan  be- 
ing to  expreft  the  majefty  and  goodnels  of 
God}  ihey  muft  have  done  this,  fmce  they 
well  knew  how  to  caufc,  ajid  where  to  do  it  ^ 
but  that  is  not  all  the  proof,  there  is  abundant 
evidence,  from  the  manner  of  their  Ipeaking 
concerning  the  coofldlationiy  whidi  tbey 
«ieie  they  meant. 

But,  though  this  knowledge  lay  among  tbe 


not,  to  ihidy  aflronomy ;  after,  it  was  the 
only  time  tbat  could  be  fuppoled  Ukdy,  findc 
we  lead  of  fchoots  and  feminariea  after  dior 
refixwaoon  in  Alexandria.  But  Ictus  look 
into  the  hiflmy  of  thefe,  arxi  we  fhall  find 
them,  as  ever,  out  of  the  way  of  all  knowledge 
in  the  fcienccs,  for  they  there  fufFered  no  ftu- 
dic3  to  be  followed  but  thofe  of  the  recoveiy 
of  Uieir  language,  which  was,  in  a  arcat  mca- 
fure,  loft,  and  of  the  law  of  Moles  written 
in  it»  After  ibis  we  know  they  required 


Thus  much  is  neoeflaiy  toofiferve  with  re- 
fyeSt  to  the  Jews,  fince  not  one  of  tlicir  com- 
mentators give  any  notice  of  the  Bear,  or 
Wain,  being  a  conftellatioii  named  in  tlie 
fcripturf  s ;  but  this  we  fhali  find  to  be  no  ar- 
gument that  it  la  not,  nojj'  were,  that  the  vcr- 
fion  of  thofe  books,  in  trfddi  die  confldl»> 
tkmsarementkmed,  called  that  of  die  Septus- 
g^t,  names  not  this.  In  the  firft  pJace,  we 


witersof  the  OldTeftament,  we  have  notef-  not  alTured  that  the  feven^,  who  were 
timony,  nay,  we  have  no  leafbn  to  believe,  engaged  by  Ptolemy  in  trandating  the  Old 
that  any  part  of  it  was  preferved  among    Teftament  into  Greek,  did  fo  tranflate  the 

whole  of  it ;  and,  if  they  only  did  a  part,  it 
is  very  probable  thefe  books  made  no  portion 
oi  It  J  poflibly  it  was  oidy  the  law  tlicy  tran- 
ilated,  or,  if  they  went  farther,  probably  the 
origin  of  die  people,  and  the  Aoiy  of  their 
wan,  was  all  $  but  we  cannot  fiippofe  d»t 
the  allegorical  and  prophetkbooks  would  be 
taken  in,  if  any  were  left  out  j  fo  that,  if 
we  fuppofe  there  was  any  part  of  the  Old 
Teftament  not  tranflated  by  the  fevcnty,  the 


their  early  readers.  The  Jews,  we  know, 
were  itrnorant  and  obftinate,  thefe  were 
thf  qualities  that  made  up  their  character  ; 
knowledge  m  tlie  itieiiccs  tii^y  never  iiad,  , 
nor  ever  attempted  to  obtain;  in  their 
moft  profpoous  ftate  dicy  de^itfed  it ;  in 
their,  capdvi^  it  is  not  to  be  fuppoftd  they 
were  in  ^piritt  to  preferve  it,  or,  that  they 
would  have  dared  to  do  ib  with  refped 
to  this  particular   fcicnce    of  afbonomy. 


fmce  that  and  judicial  altiolo<tv  were  always  j  book  of  Job,  and  the  prophecies  of  Ifaiah  and 

Ic  w;i  lie  captives  Amos,  may  be  naturally  fuppofed  to  be  among 
that  part.  It  is  in  tlicle  books,  and  in  thefe 
alone,  the  conftoUaliooa  are  mentbned,  and 
thenftie*  if  the  uanflatioii,  focelehraicdier 

in 


coupled  together  by  the  people  wn nic  captives 
they  were,  confequcntly  tiie  itudying  of  the 
ftars  would  have  been  conftnted  into  enquir- 
iog  of  than  yibea  thofe  divifions  and  troubles. 
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i;s  audicnticit}',  did  not  extend  to  all  the 
hooks,  thcfc  have  no  claim  to  its  countenance, 
iiut  let  US  fuppofe  the  «^ole  Greek  teifion 
of  die  Old  Tdbmcnt  to  have  thuiandioiiof 
the  Scpniagint  authoritf ;  fttlt  I  have  flKwn, 
that  00  pcrfeft  dependance  is  tt>  be  placed  on 
their  veffica  of  words  which  were  the  teems 
of  a  fcicnce,  with  which  fclence  they  were 
perfectly  unacquainted.  We  find  thci'c  tran- 
flators,  whofocvcr  they  were,  rcnderin^r  the 
word  Chimah,  which  figoitics  a  giaiu,  ;iad 
which  was  the  old  name  of  Orion,  by 
die  word  Pleiades,  andwe  lind  dMm  render- 
ing Ae  nane  d  the  wxthem  oonfiellatioii 
Diaco  hf  the  plain  words  a  crooked  ferpent, 
not  leendag  to  anderfUnd  it  lo  have  beoi  the 
name  of  a  conftellation  at  all,  but  to  have 
lofikcd  upon  the  words  Nahafh  Barik  to  have 
meant  one  of  the  fnakcs  under  our  hedges. 

As  to  the  Jewifli  commentators,  the  beft 
of  them  are  as  wide  of  the  matter  as  thetran- 
ikftNtty  ftiid  oonfeft  -a  ftikSt  ignoranoe  in 
tlieirpededoaiifiiiMNii  their  |wt<plc9d^»  and 
idle<attt»pta  to  caqplain  QuohIi  and  CheAl  by 
a  hot  ftar  and  a  cold  ftaff  ai«fiiffictent  prooft 
cf  this,  and  he  will  have  convi^lion  enough 
of  their  pcrfecSt  ignorance  in  aftronomy,  who, 
when  he  hndb  thtm  talking  of  the  Seven  Stars, 
fees  them  blundering  between  the  Pleiades 
axid  iJic  bcptemtriones. 

It  is  neoeffiuj  tofliew  diat  liiciMsdiiRfier- 
plexity  and  ignoiance  aaioag  die  oowneota- 
taot  and  even  in  die  tranflAtoia  of  fimt  peril 
ef  tbe1iiUe»ividirefpea  to  this  particular  fct- 
ence,  in  order  to  juftify  that  reeourfe  which 
muft  be  had  to  the  original,  to  underftand 
what  was  meant  in  particular  by  thofc  words 
which  are  fo  palpably  the  names  of  fome  or 
other  of  the  conitcllatioiis.  We  know  the 
origptt  of  afUiMMMiijf  telwe  Iwea  eery  early 
In  die  wodd^  airimflny  eafdy  detmine, 
dat  ds  £ift  fvegpdl  k  ouMle  was  no  nwie 


W  A 

than  that  of  remarking  certain  ciuflers  of  fUrs 
wiiich  pointed  out,  by  their  rife,  peculiar  iea« 
fons,  or  mariccd  anwariaUf  oertain  points  in 
the  heavens  $  die  fiift  liaved  as  a  dhnftion  te 
the  husbandmen 

jydere  UlTM 

when  he  iVuld  chnnge  his  land,  when  <bif 
his  crop,  and  when  brii^  out  hii  Jaxjib.-.  into 
the  patlure  i  the  odwr  dire6fed  dK  voy^cr, 
or  irwelkr^  -in  die  d«la%  or  «n  dw 
wiie  Hca,  kad  no  odxr  ouelc  mMe  npan* 
At  eeiljr  dievcferey  pcobaU^f  es  hulfcwdiy 
bepn,  and  certainlj  as  eaiijni  conmieite 
was  undertaken,  conftellations  wtjre  formed. 
A  few  of  thcfe  ferved  the  purpofc,  and  confe- 
qucntly  a  few  only  were  eftablifhed.  Thcfc 
were  ail  tiiat  were  known  for  many  ages,  and 
curiofity,  long  after,  added  the  itSL  There 
•re  bat  fear  or  five  of  iMh  ttuned  in  dieOll 
Teflament.  Tbetranllatms  of  die  OM  Te^ 
famcwtime  notinmigh  jafen 
ence  to  which  Aey  belonged  to 
which  they  were  j  they  found  an  equal  mun* 
ber,  four  or  five  alfb  known  to  the  early 
Greeks,  and  they  gave  the  names  of  thcfe  as 
chance  dirc^ed  for  the  others.  For  the 
Chimah,  Chefil,  and  Aifh  -of  the  hcavew, 
they  gave  die  Pleiades,  Qriony  an<  AiAna 
efdie<5ve(ka,and,  alilwn^itliappcned^aB 
vtKf  natwaOf  inl|^beeiqMAel|  Ant  tw»  ef 
diefe  were  die  names  of  two  of  die  ilAiew 
conflellatienSy  yet  it  has  fo  happened^  dnt 
they  have  not  applied  then  ts  diefe  tiPOy  hot 
to  two  others. 

Though  we  have  rcafon  to  allow  a  very 
early  origin  to  fomc  of  the  conllcilations,  yet 
we  are  not  to  fuppofe  any  of  them  fo  eariy  as 
die  old  faoofci  of  the  ^koed  tc3tt»  Itl 
pievsneev  oy  lonic^  luaKinc  wwk  joo 
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vrittM  hf  Moles,  but  ther^  m  « thon&nd 

reafons  againft  Aich  3  fuppofitjon,  and  were 
tbere  not  one  more,  the  naming  of  conftcl- 
lations  in  it  wc  uld  be  enough  to  prove  that  i; 
was  not.  Tiicre  tan  be  ao  reafon  to  imaguic 
dut  any  conftdhriom  at  iU  were  fonmH  in 
die  di^i  of  Moftsy  or  ihat  any  owmI  dieir 
jB^fn  10  die  Jem.  MtA  Aere  been  tnj, 
ibe  ^iliK  of  Mofes,  who  is  fiill  of  the  grcateft 
intagei  throughout  his  writiiigs,  'wduU  noC 
have  failed  to  mention  them,  as  there  are 
many  opportunities  in  the  coui  It-  of  his  wri- 
tings,  uiitki  which  he  might  have  done  it ; 
4iut,  fron  hia  pcrfed  iciencc  on  this  head,  and 
Immii  die  diarafler  of  die  JewMh  people,  m 
aBibefaelMtnM^  webavealldienalbiim 
*e  MM  to  4eMiifie  nons  nfiie  d»si 

We  very  weH  know,  when  ITaiah  prophe- 
cied  :  he  afcert;iin5  the  time  himfelf,  for  he 
tells  us  the  names  of  the  fcveral  kingN  m  vvhofc 
xcigns  he  prop  hoc  it  i  l,  miU  among  them  is 
Uzxiah.  We  very  wdl  know  when  Uzziah 
feigned,  aaddMcfoie  wkMerof  accftHiMy 
artienlfahb  propheded }  ilwaibeteraenftiPeii 
iBid  ei^  hmdnd  yean  betee  tbe  birth  of 
CML  Aa  «»  Anoe»  it  it  pbki  diet  he 
WM  acoleinporary,  or  very  nearly  a  cotem- 
porary  with  Ifainh,  for  hr  alfo,  as  himfclf 
tells  us,  proj-hpcird  in  the  reign  of  Uzziah, 
i'o  thit  the  grfitcit  ctiitancc  that  can  be  placed 
between  them  is  only  that  ot  a  few  years,  fup- 
po&ig  one  to  have  pro^ieaed  in  ibe  begin - 
wimgt  and  die  odier  towaid  die  latter  end  of 
Ilia  ff^ja*  That  andims  of  due  time  Ihoidd 
iTtyn^w^'*  oofiAellauoiia  b  as  natural,  as  it 
would  be  unnatural  to  fuppofe  that  Moft^ 
could ;  for  wc  can  trace  the  knowledge  of 
conftellations  (thot'gh  perhaps  not  of  many 
conftellations)  up  to  this  time,  among  other 
.  nations.  We  can,  of  a  ccruilmy,  {hew,  that 
the  Babyloiuans  were  acquainted  wid)  Ibmc 
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conftellations  between  fcvcn  and  eight  hun- 
dred  years  before  the  Chriftian  xra,  though, 
perhaps,  nil  their  own  boafb  of  antiquity  will 
not  be  able  to  carry  it  much  higher ;  and,  if 
we  (uppoTe  diis  to  have  been  the  very  period, 
as  oKrf^  probably  it  is,  at  wbich  die  flart  be* 
gan  to  be  fenned  into  cooAeUaiions,  and  their 
lileknenHi  tonsaaldnd,  k  is  the  more  natural 
that  the  prof^u  fkouMi  appeal  to  them  as 
proofs  of  the  greatneft  of  God's  power,  and 
as  the  means  of  his  vengeance. 

W e  need  not  be  in  fear  that  the  book  of 
Job,  in  wiwcji  co!;ftellations  arc  mentioned, 
(hall  carry  up  the  ongin  of  thole  aflemblagcs 
of  ftaia  h^v  than  it  bcarried  by  the  period 
of  thefe  prophets.  Peace  to  the  violence  of 
thofe  who  have  contended  Jbr  that  aOegorical 
woik  havtngbeen  wiftten  by  Moies !  It  is  cer- 
tain that  it  was  done  fome  centuries  after  the 
writings  of  thcfc  prophets.  There  is  abun- 
<  dant  proof,  even  in.  the  nature,  language,  and 
intent  of  the  book,  that  it  was  written  durin-'- 
the  captivity  of  the  Jews,  ajid  wc  very  well 
I  know  when  diat  captivity  began,  and  confe- 
«  i|aendy  can  be  aflintd  vrithm  what  period  it 
nntft  have  been  written*  It  is  evidently  a 
work  of  confolation  to  the  Jews  in  diat  di^ 
trefs,  and  is  as  noble  as  judicious,  and  as  in- 
flru£live  an  one  ns  couia  have  been  conceived 
for  that  pnrpcihe,  not  as  the  genius  of  man 
could  h;ivc  contrived,  for  it  is  much  more 
than  mortal.  The  unhappy  people  are  foothed 
and  iatteied  in  it;  they  are  taught  the  only 
means  by  which  they  can  extricate  them- 
fehres,  or  by  which  tfa^  can  obtain  die  divinS 
favour }  and  they  are  fliewn,  that,  by  fiich 
means,  they  will  obtain  it.  The  misfmune 
is  not  laid  upon  any  crime  of  theii?,  but,  ac- 
cording to  the  freedom  of  the  caitern  way  of 
writing,  upon  the  practices  of  an  evil  fpirit. 
What  couid  looth  an  aihidcd  pcoj-iclo  mLch 
as  being  told,  not  their  own  crimes  had 
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brijMgbt  tilt  ir  afflicHoiis  on  them,  but  things  | 
oat  q(  tlitir  owfj  power  ?  What  could  at 
once  anioute  tfactr  hope  and  their  fdbltttien 
fo  nobly  » the  poindngout  id  them  a  man  fa- 
periortoalllliefemtsfoftttnefbyhis  conBdcnce 
in  th£  power  and  greatnefs  of  his  God? 
What  coidd  be  fo  great  a  lelTon  of  humility 
and  reftgiwtion  as  the  character  and  conduft 
of  that  fuficrer  ?  or  what  fo  glorious  a  profpe^l 
as  that  they  have  fecn  in  tnc  couclufiuu  ut  the 
Aory  of  his  wealth  and  his  profperity  doubled 
by  the  blefling  of  that  God  whom  he  had  never 
ofiended  by  repimng  at  hia  miAvable  con- 
dition f 

Thcfe  are  foundations  on  which  the  true 
period  of  the  book  of  Job  may  be  cftabhfhcd  ; 
as  to  the  times  of  thofc  of  Amos  and  Ifaiah, 
they  are  as  fixed  as  any  point  in  hiflory, 
Mid  as  inconteliible.  We  thus  fee  the  three 
writers  of  ^  Old  Teftament  dieiefbre  who 
have  named  the  €onfldlatioiit»  (at  no  othcts 
have  mentioned  any^  Ihring  at  a  time  when 
aftronoin)'  was  in  ita  infancy,  when  only  a 
few  conAellations  were  formed,  and  when 
only  thofc  few  there  could  he  named,  thcfe 
nvM^  have  been  the  moft  oi  utc,  and  it  is  ealy 
to  know  therefore,  that  they  muft  have  been 
tbofe  which  pouitcd  out  tiie  ttmesi  of  agncui- 
ture,  or  were  the  maifca  of  diiedion  for  naviga- 
tors«  We  are  therefbic  to  exped  a  fow  of 
the  old  cooftellations  to  be  named  in  tbele 
books,  and  muft  we  not  ex^^  the  Bear  to 
be  aidmitted  among  them  ?  Can  we  imagine 
it  polfible,  that  a  conftcllation  which  we 
know  to  have  been  of  ib  early  origin,  and 
which  we  know  to  be  fo  ufcful,  could  be 
Oinittcd  where  any  conftcllations  were  men- 
tioned, efpecially  when  they  were  mentioned 
with  intent  to  fpeak  tiie  ^oiy  and  tiie  good- 
fiefs  of  God  ?  Certainly,  no.  We  are  not  to 
dovbt  but  that  Bear  was  one  of  the  early,  and 
Mie  of  the  uiefid  coniteUations.  Wefindno 


authpr  among  the  moft  antient  who  mentio.nt 
any  conftcllation  at  all,  and  wlio  does  nut 
mention  tiie  Bear,  or  Wnn,  tiie  Ar^,  oc 
Amaxa  i  and  why  flumld  we  fiippofe,  or,  in 
more  proper  terms,  why  did  die  tianflaian 
of  the  books  of  Ifaiah,  Amos,  and  Job,  fup- 
j>ofc  that  three  fo  early  writers,  (hould  all 
name  feseral  conftcllations  in  their  books, 
and  yet  omit  to  mention  it  ?  It  is  not  necci- 
fary  tiiat  wc  fuppolc  failing  in  uie  in  tiicir 
days  to  make  it  high  in  ufe.  Diodrus  Siculus 
lella  ui,  that  the  earlieft  people  hid  leooiiHe 
toitintnvdling  over  the defiuts,  wheicthcre 
were  notices,  or  biiildingi)  or  mountaiiiSi  fo 
diredl  them. 

But,  though  we  could  only  infler  from  this, 
that  it  was  improbable  the  authors  of  thrfe 
books  fliould  ha\'e  omitted  the  name  of  this 
confiellation,  or  fpeaking  of  the  Cj  renter  and 
the  LeSer  Bear,  we  fliatt  be  able  to  ptove  by 
tiie  text,  tiiat  they  have  named  tibcm»'  and  tint 
the  tenpa,  in  which  they  have  ^Mken  of  them, 
are  fuch,  that  they  could  have  been  applied  to 
no  other  conftcllation.  We  ihall  find  a  conileI> 
lation  called  Chefil  In  thebook  of  joV>,  and  wc 
fhall  find  t^vo  conftcllations  mentioned  tC2?ther 
by  the  fame  name  in  the  prophecy  of  ilaiah  j 
aiid  the  fame  name  occiurs  again,  m  the  ilnglar, 
in  Amos  j  and  from  the  context,fimn  tiic  man* 
ner  of  their  mentbning  the  woidi,  and  bom 
die  metapboia,  whidi,  aoooeting  to  ifceman- 
ncr  of  the  end,  they  apply  to  them  in  naming 
them,  we  (ball  find,  that,  by  the  wordCl^fil, 
in  the  fingular  number,  no  other  thing  can 
pofiibly  be  meant  except  the  conftrllTtion  of 
the  Great  Bear,  or  Wain  j  and  mat  by  the 
fame  word,  when  made  plural  In  liaiah,  no 
other  thing  can  be  intended  biitlthetwo  con* 
HdlatioAs  die  Greater  and  I^efler  Bear,  ai 
(hey  are  now  called,  or,  as  they  were  called 
much  earlier,  the^Greater  and  Lefier  Wain.  In 
Job,  the  wwd QwiU  is  meotiaaed twice,  and 
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Ixftdi  times  in  the  fingular  number-;  in  6ie 
nindi  chapter  God  is  defcribcJ  as  he  who 
created  Aifh,  Chefil,  andChimah,  that  is,  as 
it  is  rendered,  Arcluius,  Orion,  and  the  Plei- 
ades ;  but  the  true  tranlktion  is  the  Pleiades, 
the  Bear,  and  Orion.  In  this  pallage  we  fee 
Ae  wQid  Chefil  put  as  the  fiaine  of  one  of 
tfwfe  cooAellatioin  whidi  were  of  gieat  ufe 
to  fnawMiM^  and  which  gave  a  real  inftance 
of  the  gFeatnds  and  goodnefs  of  God.  Chcfd 
is  therefore  die  name  nf  a  conftellation  of  im- 
portance to  manlcimi ;  the  tranflators  have 
rendered  it  Orion,  and  this  would  have  been 
a  condellation  ot  lufiicient  ufc  to  authorize  the 
conjedure,  but  Chimah  follows  it,  and- Chi- 
ntth  is  the  certain  name  of  Orion,  and  confe- 
quentiy  Chefil  cannot  be  lb,  fautmuftfi^aify 
ibne  odier  conftdlation.  This  is  certain  $  but 
ithasnotbeencoiqednred  by  any  of  the  tran- 
flators, or  commentators,  that  it  meant  the 
Bear.  The  fecond  place  in  which  the  word 
Cheiii  js  mentioned  in  the  book  of  Job,  is  in 
the  thirty-eighth  chapter,  thcword&arethefc} 
Canit  thou  bind  the  fweet  influence  of 
«<Chimib»  or  loofe  the  bandsof  Chefill" 
This  wefindtranflaled  Caaft  thou  biiidthe 
ftraet  influence  of  the  Pleiades,  or  loofe  the 
bands  of  Orion  ?"  Chimah  being  again 
tranHated  the  Pleiades,  though  it  truly  figni- 
fies  Orion ;  an  J  Chefi!,  Orion,  though  it  means 
the  Bear.  1  he  torce  of  this  pafTagc  fhall  be 
prcfently  confidcred  in  proof  of  this  aflcrtion  j 
but.  111  the  mcaii  ume,  let  us  conflder  the 
ochen* 

The  pioj^  Amos  mendoos  diis  confld- 
hdon  in  company  undi  Chimah,  juft  as  they 

are  mentioned  in  the  hook  of  Job,  and  with 
the  fame  intent ;  he  e^fwefles  by  them  the 

goodnrfs  ?.nd  the  power  of  God,  and,  as 
Amos  IS  the  c.irlier  writer  by  a  century  or 
two,  and  was,  doubtld's,  in  great  cftimation 
unong  the  Jews  during  the  time  of  their  cap- 
VoL.L 
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thity,  it  IS  extremely  probable,  that  the  author 
of  the  book  of  Job  tranfcribed  the  paflage 
from  him.  Amos  is  preaching  repentance  to 
the  Jews,  and  he  bids  them  turn  to  God ; 
the  God  who  hath  done  all  good  and  all  great 
things  for  them  ^  and,  to  exprel^  tliis,  be 
calls  dketr  eyes  up  to  the  heavens,  and  calls 
him  the  God  that  makedi  Chimah  and  Chefil, 
that  is  Qrioo  and  the  fiear,  or,  in  pbin« 
words,  the  God  who  gave  them  the  conftel- 
lation  which  direded  them  in  theafiairs  of 
hufbandry,  and  the  conftellation  which  was 
Ihtir  guide  upon  the  leas,  or  over  the  dcfart ; 
the  former  being  the  ufe  of  Chimah,  th-it  is, 
Orion  i  aiid  die  latter  of  Chefd,  that  is,  the 
Bear.  This  text  agrees  in  all  things  with  die 
firft  mentioii  of  the  oonftelladon  mdiebook 
of  Job,  diat  is,  in  die  nindi  diapier,  and 
both  meant  to  chara£lerjie  ChelU  as  a  con« 
fttllation  of  great  ufc  to  mankind.  Thus 
much  we  find,  therefore,  eftabliihed  by  thefe 
two  paflagcs.  Thus  much  might,  indeed, 
agree  to  Ibme  other  conflellation!>  as  well  as 
to  the  Bear,  but  the  Bear  muil:  be  aliovred 
one  of  thde  conAdlations  to  which  it  might 
refer. 

All  diat  is  proved  by  diefe  paflages,  there- 
fore, is,  that  Chefil  may  mean  the  Bears,  but 
there  is  that  behind  which  will  prpve  that  it 
muft,  and  that  it  can  belong  to  no  other  con- 
ftellation. We  fhall  find  Ifaiah  mentioning 
it  in  his  thirtcentli  chapter,  and  that  in  fuch  a 
manner  as  countenances,  in  the  ilrongeil  fenfe, 
the  opinion  eflabliflied  on  die  odier  teMs» 
diaC  Chefil  ffluft  mean  a  confieUadon  of  great 
ufe  to  mankind,  and,  at  the  fame  dme^  fixing 
it  to  the  Bear.  It  is  here  that  we  find  the 
word  ufed  in  the  plural  number.  The  intent 
of  the  paflagc  is  a  denunciation  of  the  ven- 
geance of  (jod  by  the  piophtt  lor  the  fins  of 
the  people  ;  rlie  words  arc,  The  ftars  of 
**  heaven  ^ad  the  Cliciiimi  ihall  no  more  bs 
G  g  g  g  «  bright, 
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•*  bright,  or  flilnc,  ant!  the  fun  {h?M  be  dark  at 
**  his  niing,  and  the  moon  fhali  not  give  hir 
**  light."  The  tranflators,  not  well  knowing 
what  to  make  of  this  plural  of  Chcfil,  have 
rendered  the  word  conftellations  in  a  general 
manner,  without  applying  it  to  any;  but  the 
appfoi«ated  ufe  of  the  fiune  teniH  once  in 
.Amos,  and  twice  in  the  book  of  Job,  arci 
proofs  fuffidcnt  that  it  is  not  to  be  lb  ten- 
dercd. 

It  is  plain  that  Chcfilim  doc  .  not  mean  the 
C'oiillcll.'.tions  in  general,  lince  then  the  word 
would  have  been  unncccliutv  intlic  text ;  the 
term  fiars,  vthich  had  been  before,  fignifying 
the  fame  thing,  for,  all  the  ftars  ihall  be 
:dai!kened9  and  all  Uie  oonftellationt  fliall  be 
darkened,  is  juil  the  fame,  and  the  biUef  of 
all  books  in  the  worU»  moft  free  from  tauto> 
logy;  but,  nftcT  r.iying  in  genera!,  that  the 
ilars  of  heaven  lliould  be  darkened,  it  was 
very  natural  and  forcible  to  urge  the  fyftem, 
by  fingUng  out  fooie  of  the  particular  conftel- 
latiora  which  were  moft  uleful  of  all  to  man- 
kind, and  the'  advantaga  ^  whidi  diey  would 
•lofe  by  ihii  judgmcm.  It  waa  aonft  natural 
for  ^e  prophet,  in  dus  (enfe,  to  name  the 
two  mofl  important,  and,  if  any  one,  at  this 
time,  (hould  afk  which  are  the  two  mofl  im- 
portant conitellat  ions  in  the  heavens,  certainly 
the  anfwer  would  be,  the  two  Bean,  or 
Wains. 

But  thbia  not  all;  we  fee  it  natural  that 
Jk  flMwU  name  tbefe^  aiidw«li»a  ttprmred 
that  he  haa  named  them  s  Ibrhe  h'aa  named 
two  conilellations,  which  axe  CRpnIled  bf  t 
phoalof  the  lame  lingular,  that  is,  (for  it  can 
admit  of  no  other  conftruilion )  he  has  fele^lcd 
two  conflcllations  which  were  called  by  the 
lame  name,  although  difhnguifhcd  by  the  epi- 
thets that  were  added.  1  he  two  Bears,  or, 
aa  they  were  earlier  called,  the  two  Amaxas,  i 
«r  two  Wains*  m  two  canfleflatkait  Am 


diftinguiihed  by  the  epithets  Smaller  aa! 
Greater,  and  iht-y  were  of  importance  etioug:it 
to  mankind  m  ihcir  uie  tojuHily  all  that  was^ 
of  them,  and  to  make  the  obfcuring  ttieir  hght, 
or  die  caufing  them  to  ceafe  iram  fiitnir^,  a 
judgment  and  acuHe  of  the  leveicft  kmdu|Kai 
the  people.  It  will  remain  to  alk^  Am  thcae 
,  two  other  conizations  in  all  the  heavenai£ 
as  great  ufe  thefc  to  mankind  f  There  are 
not.  Are  there  two  others,  which  are  called 
by  the  fame  name,  and  mif-ht  be  exprcikd  by 
the  plural  of  the  fame  w  oru,  and  that  are  ex- 
tremely ufdul  I  Thei«  are  not.  It  is  plain, 
that  two  GodbQadons,  dnis  ufefiil,  ani  two 
conAdlations  thus  called  by  die  iame  mar;, 
are  meant  by  die  tend  Oiclilimin  KnA,  aad 
as  them  am  no  others  which  anfwer  Ifattd^ 
fcription,  it  follows,  that  the  prophet  meaa^ 
by  Chefilim,  the  Great  r  and  the  LefTcr  Bear, 
or  Greater  and  Lefier  W ai'gon,  and  conic- 
quciuly  that  Chefilim  being  Wains,  Cheli!  is 
Wain  i  and  that  where  this  word  is  ukd  m  the 
fmglar  ntunbcr  m  the  hoolc  of  Job,  aJthotjgh 
we  find  it  tranflated  by  Ae  wmd  Orion,  we 
ought  to  underftand  it  as  mcaaaug  ihnBear* 
that  is,  the  Great,  or  Old  Bear. 

But  there  is  yet  one  pa&ge  to  be  exa- 
mined. I  have  already  mentioned  the  wonis, 
they  are,  ♦*  Canft  thou  bind  the  fAeet  irtlu- 
'*  cnce  of  Chimah,  or  loofe  the  banJ^  of 
"  Chefil  ?"  The  tranflation  iays,  CahH 
"  diotthinddie£wectinfliieaoearihBl1ca4ci» 
"orloofediebattlsof Orimir  TheFleU 
adca  were  remaifcedy  m  very  eady  dme»  fv 
two  things,  and  tfaiy  weie  lematlaaJ  lor  no 
more  thdewcfie,  as  the  confleliation  y^iA 
began  the  year,  for  they  m-rked  the  new 
year  by  their  rifmg,  and  as  the  prcfage  of  ram, 
but  neither  of  thclc  is  the  particular  choracte- 
riiing  the  conikllation  Clum.ui  in  this  pla4:e  ; 
fi>that  diere  was  from  the  oootesu,  or  from 
die  aamiog    no  nalbn  ia  thenoddto  fup- 
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:  ptfe  dM  Pkii^  were  OMut  hf  it }  befide, 
•  the  fame  verTe  ha*  mention  of  the  word  Aifh, 

which  is  tlic  old  name  of  the  Plciadc';,  and 
theicfore,  for  the  fame  rcafon  that  Chclii  can- 
not be  Orion,  becaufe  Chimah,  named  in  the 
fame  place,  is  that  conftellatiun,  Chiniaii, 
were  it  not  known  that  it  fignities  Orion, 
coidd  not  be  put  for  the  Pleiades,  becaufe 
Ai0i»  wbkb  is  the  prapcr  name  of  that  ooo- 
AeOatkm,  ftands  in  the  fame  palE^. 

If  wc  are  to  judge  bf  |he  context  indeed, 
and  there  is  no  better  way  of  judging,  Alfh 
muft,  and  can  mean  no  other  than  the  Ple- 
iades, bccauie  Ai{h  and  its  offspring,  or,  ac- 
cording to  the  ciillcra  phrafe,  AUli  aou  hi^ 
ions,  U  a  very  proper  exprefimi  i^tplied  to 
^  oooAdlation  whkh  opened  the  jcar,  and 
which  mig^  therefore  be  ciJled  the  pntoit, 
or  the  leader,  of  all  the  reft,  and  they  might 
be  called  ilB  attendants :  and*  in  a  fecondary 
fcnfe,  owii^  to  the  cuflom  of  the  Hebrew, 
its  childrm.  This  makes  it  a  beautiful  cx- 
preJlion,  to  fpeak  oi  tiie  Almighty  as  leading 
in  the  conftellatitm  Pleiades  and  its  fons, 
tliough  this  could  mean  nothing  if  fpoken  of 
Mbium^  Geeek  mnflaiioB  hm  ran- 
dcrcdit. 

The  ietding  one  conftdJation  afeemins 
Another    and  having  thus,  on  the  moft  firm 

foundation,  determined  what  is  the  meaning 
of  Aifli  and  Chimah,  the  Pleiades  and  Orion, 
that  of  the  third  word  will  be  much  cafier  al- 
lowed. The  Pleiades,  Oiioii,  and  the  Bear, 
were  tlic  three  coniloliations  moft  iilcely  to  be 
Bieaat  by  dMfeaiidieia,hecMlie  tbethfoioldefi, 
and  Aethfeemoft  iMlinthemU  ;  twp 
of  Aem  we  fee  doiignifyOnon  and  the  Plei- 
ades} were  it  lAcrefore  fo,  the  probability 
would  be  greats  that  tibe  liiiid  ihould  fignify 
the  Bear.  But  this  is  only  circumftantial 
reafon  •,  wc  have  feen  Ifaiah  fpcaking  of  Chefei 
as  the  common  name  of  two  conlicllations  i 
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wc  here  fee  the  author  of  the  book  of  Job 
fpeaking  of  it  under  the  form  of  an  eiSfxiSofi 
in  which  bands  are  mentioned.   Let  US  eKa- 

niinc  what  this  means. 

If  we  refer  to  the  tranflation,  wc  fhal!  find 
the  word  Pleiades,  in  which  there  is  nothing 
that  could  have  the  leaft  reference  to  the  word 
bands ;  but  this,  we  know,  is  not  the  true 
OManbg  of  the  original  name.  If  we  look 
into  the  cooimentaiotay  we  jbaQ  find  abuii* 
dance  of  idle  and  unmeaning  words  about 
Chefd  being  a  cold  ftar,  and  binding  up  the 
earth,  but  this  is  too  contemptible  to  be 
minded.  Among  the  more  rational,  Bochart, 
who  has  confidered  tiiclc  things  largely,  could 
never  come  at  the  tm^  ta  regard  to  the  word 
Chefil,  becatde  the  word  before  Aippded  AUh 
to  fignify  the  Bear,  and  hf  that  ihtit  hunfitf 
out  of  the  true  faife  of  the  w<»d  j  and  Co^ 
tard,  who  has,  with  greatjudgmcnt,  adapted 
and  appropriated  all  that  was  valuable  in  Bo- 
chart and  Hyde,  and  a  multitude  more  on  the 
fubjeil ;  although  he  falls  upon  the  true  mean- 
ing oi  the  word,  yet  hits  upon  a  very  poor 
cxplicadon  of  die  phrale  that  u  in  this  place 
joined  to  k.  He  mnm  that  Chefd  is  the 
Bear»  and,  leowoihefiiig  ihst  what  is  iww 
called  the  Bear  was  once  called  the  Wa^n» 
he  fuppofes  that  the  unloofmg  the  bands  of 
Cheiil  alluded  to  the  untying  of  the  harnefe 
by  which  the  horfes  were  affixed  to  that  car- 
riage ;  but  this  is  a  low  idea,  and  an  unmean- 
ing explication.  It  was  much  bencatli  the 
dijTnity  of  diis  wtifer,  whofiiever  he  was, 
when  fpeaicing  of  the  power  of  the  Creator  in 
making  a  conAdHation,  totalkof  thehaiac6 
of  the  horfes  ^  aor  indeed  would  tiacne  have 
been  any  meaning  tn  the  pafiage ;  on  the 
contrary,  there  is  a  fcnfe  of  thcfc  words,  loofc 
the  bands,  which,  being  cxprctibd  oi  the  Bear, 
or  Waggon,  (for  in  this  ferdcit  is  ail  one  by 
what  tiiims.  ciiai  coniicliution  is  c*!]^)  hare  a 
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full  and  noble  meaning,  and  at  once  iOuftnte  1 
■and  enforce  tlie  fenfe  of  die  whole  paffiige, 
while  they  cfaafaAerife  die  confblladoa,  and 

fhew  that  no  other  could  be  named. 

We  rjrree  that  the  Great  Bear  is  the 
Chcfil  of  this  paflagc  ;  its  u(c  to  mankind 
w;is  as  a  [lu'iic  over  leas  and  defiifts,  as  that 
ct  Orion  was  prcfaging  the  time  of  the  ripe 
pafturage  and  food  for  catde.  The  conflel- 
•JatioaCbeiS  efieAed  this  great  purpofe,  how  ? 
by  being,  at  all  times,  fixed  in  one  part  of  the 
heavens.  We  know  the  free  and  figurative 
method  of  the  caftern  writing  ;  nothing  could 
be  more  natural  to  that  people,  when  fpcak- 
ing  of  a  conftellation,  whole  great  character 
it  was  to  be  fixed  in  one  pait  of  ^  heavens, 
dian  to  expreft  themfelves  conoeming  it  as 
ded,  or  bound  there,  and  the  removing  it 
liom  its  place,  or  taking  away  the  cfaarader 
€jf  fixednefs,  could  be  no  way  more  naturally 
exprefled  than  by  this  phrafe  of  untying,  or 
loofcnin?.  the  bands.  Let  us  look  into  the 
paflage  in  this  view,  and  wc  fhal!  fcr  it,  in 
all  things,  fuited  to  the  fubjed,  and  worthy 
of  the  writer. 

The  fendmenC  to  be  conveyed  was,  diat 
die  Almigli^  was  die  author  of  all  good 
thingji  to  mankind,  and  the  creator  of  every 
thing  auguft  and  ufeful.  There  could  be  no 
objects  in  the  vifiblc  creation  fo  aptly  applied 
to,  on  this  occafion,  as  the  conilcllations ; 
arrangements  oi  niultirudcs  of  flars,  and  bc- 
fide  their  grandeur  in  appearance,  fcrving 
mankind  in  the  great  purpofes  of  life.  The 
manner  of  expreffing  this  torment  was  by 
aikingof  man  himielf,  vidiether  he  could  make 
liicfa  things,  or  whether  he  could  prevent  that 
good  which  the  God  who  had  created  them, 
had  dcllincd  them  to  be  of  to  the  world.  The 
<jucflir.n  was,  in  plain  terms,  this:  Canil 
tiiou  prevent  the  confcqucnccs  of  thofe  ftars 
appearing,  wliok  xile  promifes,  or  preiages 
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fummer  ?  or,  canft  thou  take  from  man  that 
great  diredion  which  I  have  eilabliibed  far 
him  in  the  heavens,  to  guide  him  in  his  tra- 
vels and  his  voyages  ?  How  is  this  fcntimcnt 
exprefled !  how  ?  hut  in  the  moft  naturai 
manner  of  all  others,  in  which  an  caftcrn 
writer  could  have  exprciTed  it ;  it  is  done  by 
parttoilaxifing  thofe  eonftdladoas  by  their 
names,  and  alluding  to  dieir  ufts.  Gaaft 
thou  bind  the  fweet  influence  of  the  OiioQ  ? 
for  that  is  the  real  conAellatioD  nefoted  to  in 
the  paffage.  Canlt  thou  prevent  that  when 
this  conftellation  appears,  the  herbage  of  the 
field  ftiall  follow  ?  Or,  canft  thou  lock  the 
bands  ol  the  Bear  ?  that  is,  c;mli  ihou  pre> 
vent  that  conftellation  from  being  fiju:d  to  the 
pole,  in  iidiicfa  fituation  it  la  the  ooaAaK 
guide  and  direfbr  of  mankind,  and  let  it 
move  like  the  odier  ftais,  or  as  the  motion 
of  the  earth  caufes  the  other  ilars  to  appear 
to  move  ?  What  could  be  fo  natural  as  to 
eimumerate,  on  this  occafion,  the  great  and 
ufeful  conftellations,  or  which  couJd  ha\c 
been  more  properly  mentioned,  or  how  couiJ 
any  have  been  mentioned  with  more  force  and 
elegance  7  The  palTagc  is  dius  explained; 
and  die  Amaxa,  or  Wain,  of  the  Gtedks,  is 
proved  to  be,  as  it  has  been  at  all  times  fup> 
gofed,  oueof  theoldeftof  tbeconfteUatioas. 

WATKR,  in  the  Mom.  Afb-onomer 
pretty  univerially  call  thofe  oblcure  fpot*, 
which  arc  feen  on  the  moon's  difk,  by  the 
name  <if  water;  but  it  is  probably  a  name 
very  litde  belonging  to  them.  Water  flioiill 
reflefi  more  light  dianland,  andcodequeady 
thofe  parts  of  the  moon  which  were  lias  and 
lakes,  ought  to  be  brighter,  not  du(kycr 
than  the  reft:  many  other  things  may  be 
conceived  better  to  anfwer  this  appearance, 
but  there  is  an  argument  againlt  it  much 
gteater  than  all  Um*    There  docs  not  kus, 
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'  "by  the  moft  accurate  enquiries,  to  be  any 
fuch  thing  as  water  in  the  moon's  compofi- 
tion.    That  planet  Teems  formed  of  elements 
dilFercnt  from  thofe  of  this  earth.    If  there 
•were  water  there  muft  be  exhalations,  doods, 
and  an  atmosphere  about  die  moon,  but  we 
dilcovcr  no  fuch  thing}  nay,  we  have  de- 
monfiiative  proof  that  there  is  no  atmoTphere 
about  that  planet,  fmcc,  if  there  were,  the 
Ibis  muSt  alter  their  colour  or  figure,  in  co- 
ing  on,  or  going:  off  her  difl-:,       "^^  fhould 
then  fee  them  through  tiiat  atmofphcre,  but 
no  fuch  thing  happens.    1  he  clouds  alio, 
which  would  be  a  ncccflary  eficA  of  water, 
if  theie  were  any  there,  would  alter  the  ap- 
pearance cf  the  feveral  fpots  as  they  pafled 
over  them,  and  Aey  would  look  very  diifle- 
rent  when  we  faw  them  through  clouds,  and 
when  through  a  clear  air ;  hui  no  fuch  change 
is  perceived,  they  arc  the  lame  at  all  times  in 
colour  and  conti^uration,  and  it  is  evident 
therefore,  that  we  do  at  all  times  fee  them 
through  the  lame  medium. 

There  is  great  probability  therefore,  that 
what  we  call  water  in  the  moon,  b  only  fome 
more  loofc  or  lijht,  a-d  rare  part  of  her  fur- 
face.  1%  has  been  thought  by  fome,  that  they 
arc  great  extents  of  forcft  ;  be  that  as  it  may, 
that  thi";  aic  not  wa'er,  nor  that  the  ele- 
ments, oi  which  the  mo  jn  is  compoicd,  have 
any  tiung  like  water,  or  capable  of  being 
railed  in  vapours  by  the  fun,  is  certain :  fbe  is 
beft  calculated  for  refleding  light  to  as  if  ihe 
liavenot. 

Water-Bearer,  A'^uarius.  A  name 
of  ojie  of  the  confteliatiuiis  of  the  northern 
hemifpherc,  wbidi  is  alfii  one  of  the  twelve 
figns.  Sie  it  d{Jcnbii  at  largt  under  ihe  mme 
Aqiiarius. 

Water-Serpekt.  One  of  the  old  fortv  - 
cight  conileilatiofl&  menuoned  by  tiic  aitioiiu- 


mers  of  the  earlicft  a^es,  and  referred  to  by 
all  who  have  written  imce  their  time  ;  it  m 
a  conftdlation  of  a  vaft  extent,  greater  than 
any  odier  in  ifae  beaxpRSt  but  it- does  not 
contain  t  fooportioned  number  of  flan  t  ihera* 
aie  an  hundred  and  eighty  ilars  in  Aquarius^ 
and  an  hundred  and  thirteen  in  the  fi(hcs, 
and  yet  thcfe  coiiftLllatinns  do  not  extend 
nearly  over  the  fpacc  that  H)dra  occupies, 
though  iu  liars  are  but  little  more  than  half 
the  number. 

The  Hydra  is  one  of  thofe  creatures  in  the 
heavens,  the  likenels  of  wiuch  is  not  upon 
the  earth:  but  this  is  common  to  many. 
One  would  think  figure  of  a  ferpent  as 
eafy  to  draw  as  diat  of  a  river,  but  the  head 
b  mifreprefentcd,  as  they  have  given  long  tails 
to  their  Bears,  they  have  painted  this  Ser- 
pent with  the  head  and  beak,  as  it  were,  of 
a  bird,  and  they  have  addc  1  teeth  wuh.in  it. 
There  alfo  runs  a  kind  ot  undulated  tin  along 
the  back. 

The  oonfldlations  about  the  Hydra  are» 
Virgo,  Leo,  and  Cancer,  the  Sextant,  the 
Cup,  the  Raven,  and  the  Centaur  and  WoIf| 

the  three  figns  of  the  zodiac  are  almofi  pa- 
rallel with  it,  but  at  fome  diftancc  ;  the  Crab 
is  over  its  head,  and  is  indeed  very  near,  fo 
that  fome  of  lis  feet  almoin  touch  the  head, 
but  the  others  aie  more  diftant  i  the  Sextant 
is  placed  juft  over  its  back  t  there  b  a  twill 
toward  the  head  of  that  animal,  and  the 
upper  part  of  iSttt  Sextant  touches  that,  di« 
under  limb  almoft  touches  alfo  a  lower  part 
of  the  back.  The  Cup  and  the  Raven  nre 
alfo  placed  upon  the  back  of  the  H)  dra,  but 
at  a  great  diftance  below  th  /e,  and  the  head 
of  the  Centaur,  ajid  one  of  the  legs  of  the 
Wolf,  come  very  near  the  tail  underneath. 
The  Ship  and  the  Unicom  are  under  the 
part  of  the  body  that  is  nearer  the  head^  but 
they  are.  at  a  mudi  greater  difiaocct 
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leven  fta»  ttf  Ai»  vaft  ^onfldUrtion  i  Ptolemy 

iets  down  fo  many,  and  wc  know  he  copied 
jiuthfully  after  Hipparchus,  who  made 
original  catalc^e.  Thus  it  flood  among  all 
the  writers  to  the  time  of  Tycho  Brahe  ;  that 
author  counts  only  nineteen ;  Hcvclius  raiies 
the  number  to  thirty-one,  and,  laft  of  all, 
FUunficad  makes  it  fixty.  Of  thcfe  there  is 
Hot  ooe  of  the  fir^  and  Arv?  is  only  one  of 
die  feoond  magtutude  i  '  this  b  towaid  the 
upper  part  of  the  body.  There  are  no  more 
dian  three  ftars  which  have  at  any  time  been 
accounted  of  the  third  iruignitudc,  and  of 
thefe  but  one,  which  is  gciicr.iily  allov.'cd  to 
be  lo,  two  of  them  havmg,  by  ui^iy,  been 
degraded  to  the  fourdi.  The  allowed  ilar  of 
the  diird  magnitude  is  toward  the  taj]»  the 
laft  but  one  behind  C(tfviu*  Of  the  others 
one  is  near  the  laft  bend  of  the  uU,  and  (he 
other  at  the  head.  It  is  not  a  wonder,  that 
a  conftt-lhulon  of  this  great  extent,  which 
has,  m  the  whole,  fo  few  ftars  in  proportion 
to  that  cMciU,  and  in  whivh  fo  very  iinull  a 
portion,  even  ot  thofe,  arc  ct  the  coiiipit.uou$ 
daUb,  ihould  be  lefs  marked  in  the  heavens 
than  any  others }  it  b  indeed  ooe  of  the  moft 
obscure  among  the  confteUations  i  the  reli  of 
the  itars  lirhich  belong  to  it  are  principally  of 
the  fmallcr  kinds,  and  they  are  vciy  irregu- 
laily  diftributed  over  the  figure,  there  are 
little  cluflcrs  of  them  in  feme  places,  and,  in 
others,  the  body  is  tor  a  great  way  naked. 
,  The  Cireeks,  who  are  eager  to  have  altro- 
jiomy  fuppolctl  of  their  own  origin,  have 
Ihought  it  very  proper  to  conceal  the  obl%a- 
tions  which  they  luid  to  the  SIgyptians  on  ^lat 
bead,  and  it  is  in  this  view,  that  to  prevent 
die  world  fniro  difcovcring,  that  th^  bad 
borrowed  the  kaowiedge  of  dieir  conftelia- 
tions  from  that  country,  they  ad4pfied  part  of 
their  own  bifioiy  and  table  to  every  one  of 
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them,  by  thiaiMilislo  fix  ^le  Invamioo  of 
them  to  that  country  where  that  hifloij^  «d 
thofe  bUes,  were  received.  Thus,  widi  fe> 

fpeifl  to  the  Hydra,  a  conflcUation  which 
they,  doubtlefs,  had,  with  the  reft,  bom 
Eg)'pt,  they  have  obfcrvcd  the  Raven  znd  the 
Cup,  which  are  fixed  upon  its  back,  imikix^ 
two  other  lefier  condeliations,  and  they  have, 
from  the  whole,  given  this  ftory,  Apollo, 
they  fay,  at  a  facrifice,  fent  the  lUven  with 
a  cup  for  water.  The  Raven  feeing  a  quan* 
tity  of  unripe  figa  on  die  treeai,  in  the  place 
where  it  went  for  water,  flaid  for  dtt  t^wa- 
ing  of  them,  and  then  having  cat  as  many 
as  it  could,  carried  Apollo  his  cup  of  water; 
in  the  mean  time  Apollo  had  ufld  other  water, 
and,  they  lay,  that,  in  return  for  the  i>ci;'ect, 
he  ftamped  a  lading  plague  upon  the  Ravat, 
that,  during  the  time  of  ligs  ripening,  it 
fliould  be  unable  to  drink  i  and  to  fontuwr 
the  memory  of  fucb  an  inridrnt,  di^  teUyoi^ 
he  took  up  the  Haven  and  the  Cttpjottthc 
fkies,  aiKl  that  he  placed  both  the  one  and 
the  other  at  a  diftance,  on  the  bacJr  of  a  ♦Tcat 
Water  Ser,  ent,  that  the  Raven  rriight,  ia 
its  tniniy  hiuation,  fee  the  cup  of  water  be- 
fore it,  and  be  unable  to  get  at  it  fur  the  mo- 
tion of  the  Seipenc  By  this  firai^  and  ri- 
diculous flory,  we  may  g^eft  at  the  oefic 
that  is  to  be  paid  to  the  other  fciftffries  of  the 
conflellations  as  they  are  deicribed  by  the 
Greeks.  They  knew  nothing  of  the  intent 
or  meaning  of  the  Egyptians  who  confkitutod 
tlic  conflellations,  but  invented  any  llory  R> 
give  an  account  of  them,  rather  than  confcls 
that  ignorance.  They  have  other  fables  about 
ihde  three  contigyaus  figns,  the  Raven,  the 
Cup,  andthe  Hydl%  butthc>)  are  as  abfiuil 
as  this,  and  ft  were  impertinent  to  g^ve  them 
a  place  here.  Some  auwwt  «ftbmm8hejim 
under  the  brads  Crater  mJ  CoRVVSpwiv* 
the  origin  ^ tbojt  wifitlktim  is  cf. 
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WEST.   That  half  of  the  cifcU  pf  the 

horizon  in  which  the  Urirs  appear  to  fet,  Js 
called,  in  general,  the  weft.  The  circle 
which  divides  the  iiorizon  into  two  halves  is 
the  meriUiaa,  the  two  paints,  when  the 
one  of  the(e  ciixiea  inter&cb  the  other,  are 
inlkd  nofth  flq4  taoA  i  that  whkh  is  ncanft 
the  OQlA  pole  is  catted  the  north  point,  that 
which  is  aMffsft  the  fouth  pole  is  called  the 
Ibuth  point.  There  is  alio  an  imaginary 
point  in  the  niidft  of  the  fpace,  between  the 
one  and  the  other  of  thefe  either  way,  at 
equal  diftance  from  one  of  them,  and  from 
tile  other.  1  hat  point  of  thefe  two  vs  hich  is 
in  the  eaflxrn  half  of  the  horizon,  or  in  chat 
half  wherp  ^  ftais  appears  to  ril^  ii  called 
the  eaft  p(H9t»  and  diet  vAAA  is  in  the 
wcfteis  half,  or  that  half  in  whidi  the  ftars 
jappcar  to  fita  is  caUed  die  weft  poiiK*  £ef 

WES'i  ERN  HEMISPHERE.  A  term 
ufcd  by  aUrouoiiKTs  and  oenirrn:ihcr«  to  ex- 
prei»  a  part,  or  an  half  ot  the  carih,  m  ui- 
viM  bjr  it  meridian.  Evory  meriiMan  divides 
the  eyrlh  vnt»  two  halves,  an  eaft  and  a 
imft  I  as  the  equator  does  into  two  others,  a 
north  and  a  fouth  ;  but  thefe  arc  un^  ertain, 
according  to  the  place  of  the  meridian ; 
\vhercas,  the  equator  bcinj  a  fixed  line,  t!2c 
other  divifions  are  alfo  certain.  In  order  to 
underilai'.d  ihin  properly,  \vc  arc  to  obferve, 
dutt  a  meridian  is  a  line,  or  great  circle, 
drawn  duoug^  the  two  poles  of  lhe«artfa, 
and  through  fame  particular  place,  whofe  iner 
ridian  it  is.  From  the  difp(^tion of  thn  circle, 
it  mufl  cut  the  ftuface  of  the  earth  into  two 
hcmifphcrcs ;  and,  as  it  cuts  the  horizon  at 
right  angles,  marking  the  north  and  fouth 
points  upon  the  plane  of  ir,  the  divifion, 
whkh  it  makes  of  the  earth's  furfacc,  muft  be 
an  eaAem  and  wdkm  hcmifphere. 
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WHAl£,  &ttiu  A  con^ellatton  In  th* 
northern  hemi^heic.    itt  tkt  4artick  Ci- 

TUS, 

WHEAT-SHEAF.  One  of  the  Arabian  - 
aooAdlfalaoiis  j  they  war*  -feiWdden  to  draw 
human  figiues,  and  conlequendjp  enlarged 
the  ears  of  corn  in  Virgo's  hand  into  a  ihraf, 
and  left  out  the  reft  of  the  figure  i  it  is  a  Ii* 
berty  they  have  taken  Willi  many  odier  of  thh 
Gonfieliations. 

WQEEL,  w  Ixion'^  Wh££JU.  A  name 
by  which  fome  have  called  the  rr*#T?>?tfi?ti 
Coravf  Auftndi8»  or  the  Southern  Cro^$ 
it  it  not  a  new  wmh  we  U  Ixioott  Rqin 
in  ipiany  «tthoEf» 

WINTER  TROPIC.  A  name  hj 
which  many  have  called  tiiat  tropic  wiiich  is 
more  uiually  named  the  tropic  of  Capricorn  ; 
the  tenne  are  both  proper,  one  of  dwm  mt* 
preflesthe  feafon  of  the  fear  at  which  die  fiui 
anives  at  diis  its  extfcmncirde  Ib^,  and  dm 
other  the  CQnflc!lation  through  Mduefa  the  C|tr 
trtnie  cirtle  of  the  fun's  motion  pefles. 

The  winter  tropic  is  that  parallel  which 
the  fun  dcltribes  by  his  diurnal  motion  on  the 
eleventh  day  of  December,  on  whicii  he  paflcs 
through  the  fign  Capricorn,  and  is  the  moft 
fouthcrn  parallel,  wiih  refpe^l  to  the  equator^ 
that  he  ever  makes. 

There  are  two  days  in  the  year  in  which  the 
iiin  is  in  the  equator,  thefe  are  the  lendt  or 
eleveoph  of  March,  and  the  devenlh  at 
twelfth  of  December.  To  explain  what  ia 
meant  by  the  winter  tropic»  or  the  circle  of 
return  of  the  winter  feafon,  we  mufl  trace  the 
fun's  motion  from  this  fecond  entrance  into 
the  equator,  which  happen*;  at  his  return  from 
the  greateft  declination  noriii,  and  is  on  the 
devciuh  or  twelfth  of  September. 
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The  fun's  place  in  the  heavens,  we  are  to 
obfervc,  is  not  the  fame  any  two  days  toge- 
ther, for,  during  the  whole  fummer,  he  is  de- 
clining north,  orelfe  returning  from  diatnor- 
Aem  declination;,  and,  during  Ac  whole 
mnter,  be  it  declining  foutfa,  or  dfe  returning 
from  that  declination.  On  the  twelfth  of 
8q>tcmber  then,  the  fun's  place  is  in  the 
equator,  and  confequently  the  fun's  diurnal 
motion,  for  that  day,  is  in  the  equator,  but 
the  fun  never  remains  a  day  in  the  fame  place, 
and,  during  the  winter,  his  declination  is 
fouth,  confequently,  on  the  thirteendi  day  of 
Septonber,  the  fun's  place  b  not  in  dieeqda- 
tor,  but  is  at  a  little  di0anoe  fouthof  the 
equator,  and  his  diurnal  motion  is  therefore 
performed  in  a  parallel  at  that  diftatice  from 
the  equator,  for  this  motion  is  always  per- 
formed in  a  parallel  which  is  drawn  through 
this  point. 

On  the  fourteenth  day  of  September  the 
fun's  place  is  at  a  ibmewhat  greater  diftance 
from  die  equator  dian  on  the  thirteenth,  and 
con&quently  the  parallel  is  yet  more  diftant. 

In  diis  manner  the  parallel  of  the  fun's  di- 
urnal motioa  changing  with  his  place,  is, 

every  day,  more  and  more  diftant  fouth  of  the 
equator,  tiii  it  airives  at  the  mofi  remote  place 


w  I 

fouth,  where,  when  it  is  come,  the  parallel, 
which  it  delcribcs  in  its  diurnal  motion,  is  the 
moft  remote  that  can  be,  and  is  therefore 
called  the  tropic,  or  circle  of  return. 

Thb  change  is  &  little  in  the  fpace  of  a 
fingle  day,  that  it  Is  not  much  perceived,  but, 
in  the  fpace  of  three  mondis,  eveiy  d^ef 
which  has  added  to  it,  it  is  very  mnfidfiaMft 
On  the  eleventh  day  of  December,  the  pa. 
rallel,  bcin^  the  moft  dillaac  fouth  the /im 
ever  makes,  pafles  through  the  conftcUatiwi 
Capricorn.  It  is  called  ihc  tropk  at  thb 
place  i  and  from  this  every  day  brings  t\ie  fun 
again  nearer  and  nearer  to  the  equator,  and 
confequently  oulces  his  diurnal  moiian  do- 
fcribe  fmaller  and  finaller  pnrallds ;  and,  at 
the  length,  after  as  much  time  has  been  fUh 
ployed  in  bringing  him  back,  as  was  in  car- 
rying him  fo  tar  away,  that  it  is  on  the  ele- 
venth of  March  he  is  again  got  back  to  the 
equator  j  and  after,  for  one  day,  penorming 
hb  moticMi  in  that  circle,  begins  to  decline 
mwdi  toward  the  fionmer  tropic 

When  we  fpeak  ofthefim'Siniotion  in  all 
this,  it  is  in  compliance  with  cuftams  tlwlia^ 
we  know,  ftands  ftHI,  it  i»  the  eanh  that 
moves. 
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XIPHIAS,  Oi  Sward-Fijh.   One  of  the 
conftcllations  of  the  fouthem  heml- 
Ipherc,  at  leait  it  is  the  name  oi  one  ;  for  as 
to  the  figure,  that  Is  indeed  not  of  theSword- 
Fiib,  but  the  Savv-i'  lih.     This  is  not  lo  be 
cxpoGbsd  among  the  old  forty-ei^t  oM^idla- 
tioQ^  or  it*  name  tatucmg  the  aadait  afito- 
nomcRj  it  is  one  of  ibofe  diat  the  writeis  of 
late  days  have  added  to     account.  It  b  a 
conftrifation  of  veiy  confiderabJe  fizc,  but, 
in  projportion  to  its  extent,  it  comprifes  but 
a  very  few  ftars.  Its  figure,  as  rcprefented  on 
the  globes,  and  in  the  fchcmes  of  the  hea- 
vens, if  It  had  been  called  tlic  Saw-Fifh,  in- 
ilcad  of  Sword^Fifh)  would Jiave  heen  tole- 
rably well  done.}  this  is  a  very  lingular  *cir- 
cun^anoe^  with  icgaid  toanew-formed  con- 
Uation.    The  old  writers  were  left  ac- 
quainted with  natural  hilbry  than  we  are  at 
this  time,  and  they  therefore  might  he  ex- 
cufed  for  drawing  thing'^  lets  accurately  ;  bc- 
fidc,  they  hud  often  allegoric.J  meanings  to 
cxprefs  by  the  Agures  oi  the  conftellations,  or 
.  iifed  them  as  a  idnd  of  hieroglyphical  lan- 


uasie. 


They  were  therefore  determined  in 


dieir  choice  from  the  confideration  of  mean^ 
ii^,  and  it  was  natural  enough  for  them,  if 
an  exa^  figure  did  not  fo  well  as  it  was  to  be 
wiflied,  take  in  all  the  flar.>  tliry  v  antcd  to 
comprifc  under  its  lines,  to  make  fome  addi- 
Vol.  L 


tions  to,  or  alterations  in  it ;  but  as  neither 
of  thefc  is  the  cafe  with  the  forms  of  the  ncw 
conftcllatioiis,  they  arc  certamly  to  blame  in 
not  being  accurate.  The  Sword-Filh  and 
the  Saw-Fiih  have  each  a  long  weapon  grow- 
ing from  the  fiUNi^  but  in  the  Sword-Filh  it 
is  ilender  and  plam,  or  finoodi  at  the  edgesj 
in  iSaie  Saw-Filh  it  Is  bniad»  and  notched,  or 
dentated  with  teeth  like  a  law:  it  u  odd, 
that  fo  ftriking  a  charafleriftic  fliould  efcape 
any  one  who  drew  the  figures,  and  it  is  the 
leis  to  be  pardoned,  as  the  one  would  have 
comprifed  all  the  ftars  intended  to  be  con- 
tained under  it,  as  well  as  the  other.  We 
may  eafdy  alter  diis  in  future  delineations, 
and,  I  hope,  for  our  credit,  with  our  fuc- 
ceflbn,  it  will  be  done. 

There  is  no  conftellations  veiy  near  to  die 
Xiphias ;  thole  which  are  placed  about  It,  at' 
a  diftance,  are,  the  Eridanus,  the  Hydrus, 
the  Royal  Oak,  the  Ship,  and  the  Dove ;  a 
part  of  the  Eridanu:i  runs  under  its  tail,  the 
bent  part  of  the  Hydrus  comes  toward  the 
fide  of  its  neck,  the  root  of  the  Royal  Oak  is 
over  its  head,  the  flern  of  the  Ship  is  on  the 
oppofite  fide  to  die  Hydrus,  ainl  the  Noah*s 
dove  is  at  a  didance,  but  in  a  parallel  direc- 
tion with  the  hinder  part  of  its  body. 

'I  he  flars  which  are  fet  down  a?;  belong- 
ing to  this  great  Qonitellauoa  are  only  fix. 

HhhJi  There 
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There  h  a  finall  one  near  the  origin  of  the 
Saw  or  Smwd,  as  we  iare  to  call  it,  anodier 
■boot  the  middle  of  die  bead,  and  a  diird  a 
Hide  lower.  The  lai^geft  in  the  conftellation 
is  on  the  lower  part  of  the  body  toward  the 
tail,  and  there  ia  amyther  juft  at  the  root  of 


X  I 

6ie  tail,  and  one  at  die  extreme  comer  of  it, 
on  the  fide  toward  the  Dove,  duMigh  tbde 
are  lb  few,  jret  their  di^ofidon  favoon  didr, 
being  remaiked,  and,  they  £7,  liiecaiifid- 
ladon  it  very  eafilj  known. 


y. 
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YA'C.  A  term  under  which  fome  of  the 
fanciful,  among  the  aflronointcat  wri- 
teit,  have  mcfitioiied  die  conftdlatkm  Sagit- 
t»xyi  itistheTuikifliiiaineofthacfign,  and, 
in  diat  language,  fignifica  an  anov,  and, 
iig^mdvdjr,  an  archer. 

YARD,  or  Goloek  Yard.  A  name 
given  by  our  faUors  to  the  flars  which  compofe 
the  belt  of  Orion.  Thcfe  arc  lo  very  conlpitu- 
ous,  that  rhcy  have  always  been  remarked  in 
^  heavens.  The  Arabs  call  them  Mbtaka 
Al  Giauza.  Our  aftrologeis,  who  love  hard 
words,  prcferve  the  tenn  i  it  means  oidj  the 
beltof  Orion. 

YEAR.  The  original  figniRcation  of  the 
word,  which  has  been  rendered  year  with  us, 
and,  in  the  ©ther  languages,  by  fome  word 
fignifying  the  courlc  ol"  the  lun  rounii  tlie 
earth  in  its  apparent  motbn,  originally  fig- 
nifies  only  a  revolution,  and  is  not  limited  to 
that  of  the  fun.  We  find,  accordingly,  by 
die  oldeft  accounts,  that  people  have,  at  dif- 
/erent  times,  exprcfll  dby  it  other  revolutions, 
particularly  that  of  the  moon ;  and,  cotife- 
qucntly,  that  the  years  of  fome  accounts  are 
to  be  rendered  only  months.  This  will  help 
us  greatly  in  underftanding  tlie  accounts  cer- 
tain nations  ^ve  of  thdr  own  antiquity.  Wc 
read  exprcfly,  in  feveral  of  the  old  Greelc 
writers,  that  the  Egyptian  year,  at  one  pe^ 


nod,  was  only  a  month,  and  wc  are  toM, 
that,  at  other  periods,  it  was  fuur  month;*. 
Tliere  is  no  nation,  for  Ao  iiwIeiftand-> 
ing  the  hiAoiy  of  whidi  fuch  a  confi- 
deration  is  more  neoelEuy,  for  the  E^jyp- 
dans  talked,  almoft  two  tiioufand  yeaxs  agp^ 
of  having  accounts  of  events  forty-e^t  tfaou- 
fand  years  diftance.    We  muft  allow  a  great 
deal  in  their  accounts  to  abfolute  fallacy. 
They  had,  in  the  time  of  the  Greeks,  the 
iame  ambition  which  the  Chincic  have  at 
preient,  and  wanted  to  pafs  thenriehies  upon 
that  people,  u  Uie  others  do  upon  us,  for  the 
oldeft  inhabitants  of  the  earth.  Th^allb 
bad  recourfe  to  the  £une  means,  and  both  the 
prefent  and  the  early  impol!ors  pretended  to 
obfervations  of  the  heavenly  bodies,  and  re- 
counted eclipfes,  in  particular,  to  vouch  for 
the  truth  of  their  accounts.    The  Egyptians 
told  the  Greeks  of  veiy  near  iiwr  hundKd 
eclipfes  of  tiie  lun»  of  whidi  they  had  the  le- 
giftersi  and  theChinefe  have  attempted  to 
palm  tbin^  of  the  Gune  kind  upon  us,  but  the 
miiTionaries  among  them  (fuch  of  them  at 
Icaft  as  have  not  been  credulous)  have  difco- 
vered  a  part  of  the  fraud,  and  computation 
has  made  out  a  great  deal  of  the  fallacy. 

I'hat  the  Egyptians  were,  indeed,  a  very 
old  people,  and  that  they  had,  from  tlieir  fa- 
thcrs,  obfervations  of  tiie  flan,  is  certain. 
We  owe  afttonomy  to  the  Greeks,  and  the 
Greeks  owed  its  rudiments  tt>  them.  It  vras 

Hhhh  2  Itom 
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from  among  them  that  the  dlvifion  of  ihc  zo- 
diac W2«:  brcutiht  into  the  reft  of  the  world, 
arid  x.hii>  very  diviiluii  proves  them  to  be  an 
old  people;  they  picltrved  its  Lh^racttrs  on 
the  molt  auticnt  of  their  buiidtngs,  and  it  ap- 
pears, from  the  nature  of  thoTe  chva^fcers  and 
figures  themfelvcs,  thai  they  were  not  in- 
vented there.  Virgp,  with  her  can  of  oora, 
vas  die  fign  into  which  the  fun  entered  at  the 
•dme  of  the  harvcft,  and  Aquariu9>  with  his 
urn,  denoted  the  rainy  fealbn  of  the  winter-, 
but  neither  ot  ihefe  could  be  devikd  in  Kgypt, 
for  there  the  harveft  is  not  in  September, 
V  l»ich  is  the  itnie  of  the  luu's  being  m  Virgo, 

.  but  in  March  or  April,  an<l  there  is  no  am 
«t  all  there.  It  is  plun,  therefose^  tftat  their 
ftthers  had  eflablilhed  thta  ifiv^ian  of  tiie  zo- 
diac before  they  came  into  Egypt,  probably 
in  the  plains  of  Shinar ;  fo  that  they  are, 
indeed,  cnrlicr  in  their  claim  to  aftronomy 
than  thcmlllves  know  of;  but  how  long  their 
practice  of  it  in  Egypt  had  been,  there  is  no 
determining.  Beiide  their  account  by  years, 
they  compute  alio  hf  thehr  reigns  of  kings ; 
bnt  kings  in  Egypt  were  not  always  kings  of 
Egypt;  that  Idng^om  was,  in  aariy  time, 
divided  into  a  multitude  <}f  petty  principalities, 
fo  that,  if  they  take  the  names  of  all  the  lords 
of  thcTc,  of  whom  fifty  may  have  been  alive 
at  a  time,  and  whofe  mutual  quarrels,  and 
ircquent  wars,  may  have  made  many  of 
theni  very  fhort-livcd,  they  may,  by  placing 
them  over  one  another  as  fo  many  kii»gs  fuc- 
ceeding  to  each  other,  after  a  reign  of  twenty 
years  a-ptece,  produce  a  period  aa  long  asdiat 
of  their  time  produced  byaccoundng  months 
for  years,  and  adding,  at  their  plealiire,  even 
unto  thofe,  by  thoufands  at  a  time.  Since 
the  time  in  which  the  (blar  year,  or  period  of 

"  the  earth's  revolution  round  the  fun,  has  been 
received,  we  may  account  with  certainty  ;  but 
for  tbofe  remote  ages,  in  which  wc  do  aoi 


know  of  a  certainty  what  is  meant  fay  ibt 

term  year,  it  is  impofTible  to  form  any  con- 
jechirc  of  the  duration  of  time  in  the  accounts. 
The  Babylonians  pretcnJ  to  an  antjquitv  ei 
the  lame  rom^nLxc  kind  j  tl\cy  talk  ot  tor^- 
feven  thouland  yesnrs  in  iriilcb  they  had  kept 
oblervatbas;  but  we  may  judge  of  diefe  by 
the  ochera,.  and  of  the  obfervations  as  of  the 
years.  The  £g)'ptians  talk  of  the  ftars  bar- 
ing four  times  altered  their  couries  in  diatpe* 
riod  which  they  claim  for  their  hiflor}',  and 
that  the  fun  fet  twice  in  the  r:;i3,  They  were 
not  fuch  perfect  ailronomcrs,  but,  zticr  a 
round- about  voyage,  they  m^ht  miftake  the 
eaft  fyt  tbe  weft  i^beo  ^ey  came  in  zg^uii 
but  this  would  not  add  much  totiw credit  if 
didr  account,  although  it  mig^  caculpate 
them  with  regard  to  aUblute  ftUacy* 

Year,  Ssiar.  The  folar  year  is  tbe  mca- 
fure  of  that  time  which  the  iun,  according  to 
the  f}'ftem  of  Ptolemy  and  Tycho  Brahe,  .or 
the  eaith  accotdii^  to  Cqperaicus;  and 
trudi  employs  in  its  proper  motion  from  weft 
to  eaft  to  run  through  the  ecliptic,  and  re- 
turn  to  that  point  of  it  from  which  it  is  Ctt 
out.  Aftronomers,  when  they  fpcak  with  the 
necellary  precifton  concerning  the  I'olar  year, 
diftinguiOi  between  the  apparent  and  die 
mean  year. 

The  mean  ii»lar  year  auifilb  of  that  time 
which  meafures  the  return  of  die  (m  to  ifae 
fiune  point  of  die  ecliptic^  confideied  from 
the  cQitre  of  the  mean  movement;  ih»b  aU 
ways  die  fame,  it  la  not  fiilgeft  to  any  vatja* 
tions. 

Tbe  apparent  (blar  jrear  is  the  time  .'vhich 

meafures  the  return  of  tlie  iun  to  the  fame 

point  of  the  ecliptic,  confidered  from  tkc 
centre  ct  the  e.irth  •,  this  is  not  alwavs  of  the 
fame  extent,  but  is  Kable  to  ccrtaai  v^siiitiuxis, 

vihi^h  Y^uuoiu  iUc  cauled  by  the  aav^acat 
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of  the  apogee  and  perigee  of  the  fun.  [Set 

this  exphhhd imdfr  the  arttcL- APOCEE.]  When 
we  know  the  difference  between  the  apparent 
folar  year,  and  the  mean  folar  year  at  all 
times,  or  for  aii  the  points  of  the  zodiac, 
which  will  be  fvntliar  after  thefc  confidera- 
tionS)  we  ihatl  defire  to  detennine  th9  dura- 
tion of  the  apparent  folar  year,  in  cAnder  to 
deduce  the  mean  year  ;  this  is  to  be  done  by 
the  rifing  and  fctting  of  tfic  fun  in  the  moft 

\'CuiltUar  manner.  No  more  is  ncccfTary  tli.ui 
to  mark  fome  fixed  point  on  the  horizon,  at 
which  \vc  have  fccn  the  lun  rile,  or  fcen  it 
£tt  ou  aiiy  p^irticular  day  oH  the  year  j  and  to 
vatch  the  time  at  which  k  returns  to  the 

•  ikme  point,  or  nBeSf  ct  ftts  again  at  the  £um 
plafiCt  after  having  paiftdtfieiwo  points  of  the 
ki^ks,  We.iboiild  c^otume  l^c  obfervations 
for  two  or  three  days  before,  and  one  day  after 
the  day  of  the  fun's  returning  to  the  fame 
point;  or  fuppofc  it  only  orxe  day  before, 
ajod  one  day  after,  we  are  then  to  mcafure 
the  arc  of  the  horizon,  intercepted  between 
.thefe  different  points,  aiid  after  this  fay,  as 
die  arc  cf  die  horinw  coo^icUed  between  die 
rifmg,  or  the  letting  of  the  ftin,  ftom  om  of 
jiulk  daya  to  die  other*  is  to  .the  arc  ot  the 
horizon,  comprifed  between  the  riling  or 
fctting  of  the  fun  from  one  year  to  another ; 
fo  are  twenty-four  hours  to  a  fourth  number-, 
which  being  added  to  the  number  of  the  days 
between  the  two  firil  obfervations,  will  give 
the  uuc  greatneisy  or  extent,  of  the  iblar 
year. 

The  ma^iitude  of  die  Jblarycar  may  alio 
•be  determined  by  cUervations  of  the  fixed 
dftais»  .cogipazed  widi  oUemtioot  of  die  fun ; 
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or  it  may  he  done  by  the  meridian  altitudes 
of  the  fun  ;  but  nd  method  can  be  fo  familiar 
as  that  firll  mentioned,  and  it  would  be  tedi- 
ous and  ufefu!  here  to  lay  down  the  methods 
of  doing  according  to  any  other,  by  which 
ever  it  is  done,  die  purpofe  is  anfwered  in 
the  fame  manner. 

YENKUTEK,  or  Yi;n'kitek.  A  name 
by  \v)\\ch  fome  have  called  the  condellation 
Cancer  ;  it  is  the  Turkifh  name.  They  a|ltl 
call  it  Lenkanteb  find  Lenkitclc. 

YIDGHER  YILPUZ.    A  name  by 

which  fome  have  called  the  confh^llation  Urfa 
Major,  or  the  Great  Bear  j  it  is  the  Turkifh 
name  of  that  conrtcllation,  and  cxprcfly  fig- 
niHcs  the  Seven  Stars.  The  Greeks  called 
the  Rear  by  the  fame  nanie,  and  from  thlbhas 
arifc;i  all  that  ilr ange  confufion  that  we  hnd 
between  the  Bear  and  the  Pleiades, 

YILANGE.  A  luune  by  which  fome, 

who  are  fond  of  uncommon  words,  hive 

called  the  conftcUation  Sngittarj'j  it  is  the 
Turkifh  tuur.e  of  ih.it  fi^^n,  and  from  it  is  de- 
rived the  Arab  Ai  iiangal. 

YILENKUTEK.    A  name  by  wbich 

fome  have  called  the  conftdlsition  Cancer ; 
it  is  one  of  its  Turkifh  names.  TJn^  call  it 
alfo  Lenkuteb  and  Lenkiteb.  « 

YUNGH.  A  name  by  whicii  Mars  is 
called  in  the  Chinefe  aftronomy.  The  pro- 
per fenfe  of  die  woid  is  Flame.  They  call  it 
alfo  Ho-Fiit  3  it  is  firam  the  ledneii  bie 
appearance* 
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ZABIKM.  That  kind  of  fuppeiftition 
which  led  men  to  worfliip  the  ftars. 
'I'hc  firfl  people  who  fell  into  this  fpccics  of 
iJobtiV  w.Tc  called  Zabii,  from  Zeber,  an 
Hebrew  word,  fignifying  the  liars.  It  feems 
not  improbable,  diat  thdfe  were  die  aitdiors 
of  the  firft  divifton  of  the  heavens  into  con- 
fletlations,  and  from  rrinarking  them  as  pce- 
faging  the  fcafoos  of  rain  and  fair  weather, 
they  looked  upon  them  as  the  caufcs  of  thofc 
things,  fupiHifing  them  adluatcd  by  feme  di- 
vine Ipirit,  and  of  the  nature  of  the  cleitirs. 
It  was  very  natural  to  re\  erenee  that  which 
they  fup^^oled  ilius  poileilcd  of  jwwer  to  do 
good  or  hurt,  and  there  is  reafbn  to  conclude 
tlus  one  of  the  earlteft  falie  relt^ons  in  the 
world. 

« 

ZAHALA,  or  Zoholo.  A  name  given 
by  thofc,  wliD  are  fond  of  uncommon  terms, 
to  the  planet  Saturn  }  it  is  not  a  coinid  term, 
but  is  one  of  the  Arabic  names  of  the  planet, 
aad'tBough  it  does  xuit  mttch  honour  to  thofe 
who  force  it  into  ufe  in  our  language,  when 
k  b  neither  neceffiuy,  nor,  in  general,  in- 
teUi^Ue;'  it  is  a  credit  to  thofe  who  gave  it 
originally,  it  fignilics  foniethi|)g  that  goes 
backward,  and  was  a  term  therefore  very 
properly  given  to  that  planet,  which  is  of  all 
the  molt  retrograde,  or  has  the  moil  appear- 
ance of  going  backward. 


ZENITH.  That  point  of  the  heaival 
which  is  inunediateiy  over  our  heads. 

ZERNAIZAN,  Fipuhucr.  The  Pcr- 
flans  call  by  this  nujut  ihe  coniidktion  iicr- 
cuks;  tfaqr  probably  thcrefbte  nuke  lome 
variation  in  the  figure.  Some  of  our  wrilos, 
who  are  fond  of  being  obfcur^  called  tc  by 
the  iame  name.. 

ZODIAC.  A  circle  in  the  heavens,  flip- 
pofed  to  be  in  lorm  of  a  belt  or  girdle,  of 
lixtecn  decrees  in  breadth,  in  the  middle  of 
tius  belt  luus  tile  ecliptic  i  this  belt  is  di- 
vided into  twelve  equal  parts,  each  contain- 
ing thirty  degrees ;  thefe  are  called  the  fi^M 
i  of  the  zodiac,  and  they  heictofbre  did  cone- 
fpond  to  twelve  conftellations,  the  names  of 
which  are  therefore  continued  to  diem  to 
this  time,  thefe  arc  Aries,  Taurus,  Gemini* 
&c.   Set  the  artUU  Ci&ci.£s  of  tbt  Sfbtn* 

« 

ZON£.  A  name  given  by  louic  v-  ritm 
to  the  aides  of  die  iphere  in  general,  buc  by 
moft  of  them  to  the  zodiac  in  ptrticular  i  ic 
has  been  thecuftom  of  almoft  all  natioiis  'fia 
caO  this  ciicle»  inpftrtiadar,  the  belt,  thw^ 
the  reft  have  equal  cbim  to  the  appcUaiioii. 

ZONES.  A  term  of  di\inon  of  the 
furfoce  among  the  old  aibonomcrs  and  geo- 
*  grai^Kts, 
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graphers,  which  is  neccffary  to  be  underftood, 
in  order  to-the  comprehending  their  dcfcnp- 
tions.  The  aftronomers  uiing  the  term  to 
explain  the  different  appearances  of  U»  fun, 
and  other  heavenly  bodies,  and  the  lei^0i  of 
days  and  nights,  and  the  geographers,  as  they 
did  the  dioiates,  to  mark  the  fituatlon  of 
places }  they  kepttn  ufe  both  the  divifions  of 
the  earth,  this  into  zones,  and  that  into  cli- 
mates, and  they  ufed  them  according  as  they 
verc  inclined,  or  were  able  to  fpcak  with 
greater  cxa^efs  ;  if  they  knew  paiticulajly 
what  they  treated  of,  they  generally  lignified 
it  by  Ae  mendoning  what  dimate  it  was  in, 
and  if  ^bef  were  le&  accurate  about  it,  they 
cxpreiTed  ^infelves  by  a  mow  vagi|f .  tei^t*. 
and  faid  in  which  of  the  7.or.cs» 

It  will  be  apt  to  puzzle  iholl,  who  are  un- 
accuftomcd  to  the  terms,  to  hi  id  tlicm  talking 
of  thefe  zones  under  different  numbers,  fome 
calling  them  five,  and  others  fix,  but  this 
will  be  ealUy  explained,  fitf  tilofe  wfao  made 
^em  fix,  added  nothing  to  the  five,  but  only 
divided  one  of  die  five  into  two. 

Five  b  the  or^nal  number  of  tlie  zones, 
and  they  had  their  names  thus  $  one  is  called 
the  torrid  zone  ;  ihc  two  adioining  to  this, 
one  on  each  fide,  the  two  tm,ierate  zc^ncs  ; 
and  the  two  more  remote,  or  aJiuinini!,  jcve- 
rally  to  the  remote  edges  ot  tjK  ic,  were  tailed 
the  two  frigid  »mes.  This  is  ilw  conftant 
fenle  of  thofe  who  make  them  five ;  and  thofe, 
who  fpeak  of  fix,  make  two  tonrid  sones  j  as 
wdl  as  two.  temperate  and  two  frigid  ones, 
by  dividing  the  toacrid  asone  exa^y  into  two 
in  the  middle. 

H;iving  thus  undcrftood  what  the  anticnts 
mean  by  the  term  zone,  and  by  its  diviiions, 
wc  may  determine  what  they  were,  how  ex- 
tended, and  whence  framed.  1'hc  zones 
were  divifions  of  the  parts  of  thefuifiweof  the 
earth  made  hy  the  tropica,  and  by  die  polar 


z  o 

circles.  They  confidcrcd  that  part  of  the 
globe,  which  is  between  the  two  tropics,  as 
confHtotii^  one  xone,  this  is  what  they  call 
the  torrid  sEone;  and  when  they  fpeak  of  two 
torrid  zones,  it  is  ftill  dF  diis  only  that  diey- 
fpeak,  for  they  confider  it  dien  as  divided  into 
two  parts  by  the  equator,  and  call  each  of  the 
halves  a  torrid  zone,  diftinguilhing  them 
fometimcs  by  the  addition  of  northern  and 
louthern  torrid  zone  ;  but  ii  is  much  more 
cutiuaiary  with  them  to  confider  the  u  iioieas 
one"  part  of  the  globe,  and  call  it  by  the 
fingle  name  of  the  torrid  sone.  The  part  of 
the  globe,  that  lies  between  each  tropic,  and 
each  of  the  polar  cirdes,  diey  called  a  tem^ 
pesate  zone  thefe,  therefeiSy  are  two,  they 
comprehend  each  a  lai^  extent  of  country^ 
and  arc  continued  from  one  of  the  tropics  to 
one  of  the  polar  circles.  From  each  polar 
circle  to  each  pole  was  another  divifion  ; 
thefe  formed  two  other  zones,  which  they 
called  the  frigid  zones,  each  of  thele  extended 
from  one  of  the  circles  to  the  adjacent  pole. 

According  to  this  difiribution  of  the  earth, 
the  Almighty  feemed  to  have  formed  a  very 
confiderahle  part  of  it  to  no  fort  of  purpofe. 
'  The  temperate  zones  were  the  whole  of  the 
earth's  furfacc  which  they  thought  habitable  >  " 
r.nd  the  torrid  zone,  they  undciltood  to  be  too  ' 
hot,  and  the  fri;.fid  zones  too  cold,  for  tliat 
purpofe  ;  but  liiis  was  error.  We  find, 
that,  altiiough  the  "Cold  is  veiy  fevcre  within 
the  polar  circles,  yet  there  are,  veiy  far  widiin 
them,  people,  who  live,  and  are  happy,  and 
who  have  refufed,  on  very  great  advantages^, 
to  change  their  climates.  They  are  as  Ibnd 
of  their  long  nights,  and  ice,  and  fnow,  as  the 
Swifs  of  their  mountains,  and,  as  thole  Iccm 
made  for  their  inhabitants,  and  their  inhabi- 
tants for  them,  it  is  juft  lbwithrefpc(St  to  the 
fiiows  and  colds  o(  the  countries  within  the 
polar  circles.  As  to  die  tonid  sone,  diey 

fuppo&d 
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fappoibd  its  heat  as  temblt  as  ihe  ho/Bt  of  die 
fri^j  but  they  erred  equally  in  diis,  for  wc 
find  that  many  parts  of  it  are  the  countries  of 
very  happy  people.    When  the  fun  is  moil 

powerful  there,  they  hare  cool  breezes,  and 
tVcqucnt  (bovvers,  which  cool  the  aifj  and  re- 
titlh  them  continually. 


-  \ 


ZURNAI ZAN*  A  name  by  which  fome,  ■  names. 


wlio  are  Ibndof  bard  wordsi 

ooofidla^oo  Ksiculei  i  It  is  a  Peifin  ibIhI 

and  fij^nifiei  a  man  playing  upon  a  gol3ei' 
pipe,  they  muft  therefacc  have  £^^l«d-dtt 
cooftellatioa  difieremly. 

ZYGUS.  A  name  '^y  which  fome  have 
called  the  Agn  Libra  j  ii  ii  one  of  its  Greek 


^  I  N  I  S» 
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